DOCOHEMT EESOHE 



ED 114 539 



CE 005 387 



AUTHOF 
TITLE 

INSTITOTION 
REPOET NO 
PUB DATE 
NOTE 

EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



SanderSr Mark S. ; And Others 

Task Analysis for the Jobs of Freight Train Conductor 

and Brakeman. RDTR No. 263. 

Naval Ammunition Depot, Crane, Ind. 

RDTR-263 

22 Jul 74 

268p.; Several diagrams may reproduce poorly 

MF-$0.76 HC-$13.32 Plus Postage 
Annotated Bibliographies; Diagrams ; Employment 
Qualifications; *Job Analysis; Job Skills; Job 
Training ; *Occupational Information; *Rail 
Transportation; Safety; *Task Analysis 
Brakemen; Train Conductors 



ABSTRACT 

The principal tasks performed by conductors, rear 
brakemen, and head brakemen during over-the-road freight operations 
are identified and described in the report. Forty-four tasks and 
subtasks are analyzed and grouped into six categories: basic handling 
tasks, prerun preparation arid starting off tasks, over-the-road 
tasks, terminating tasks, operating emergency and malfunction tasks, 
and auxiliary equipment operating tasks. Task and subtask 
descriptions describe initiating stimuli, information processing and 
decision making, response made by the operator, and the feedback 
received. Task analysis includes task difficulty, potential hazards, 
and the criticality of each task. Operational sequence diagrams for 
each task, with additional information given concerning the decisions 
depicted, are provided. Evaluation measures can be ascertained from 
task data, training requirements, selection criteria, and 
performance. Illustrations of common train documents filled out by 
the conductor and an annotated bibliography of 43 titles dealing with 
job analysis are appended. Recommendations are made in the area of 
improving the safety of train operations. (Author/LH) 
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ABSTRACT 

This report identifies and describes the principal tasks 
performed by conductors, rear brakemen, and head brakemen during 
over-the-road freight operations utilizing diesel -electric locomotive 
equipment. Forty- four tasks and subtasks were analyzed and grouped 
into six categories: basic handling tasks, pre-run preparation and 
starting off tasks, over the road tasks, terminating tasks, operating 
emergency and malfunction tasks, and auxiliary equipment operating 
tasks. 

Each task or subtask is described from a system's perspective. 
The descriptions depict the tasks' initiating stimuli, the information 
processing and decision making, the response made by the operator and 
the feedback received. The tasks are also analyzed to determine task 
difficulty, potential hazards and the criticality of each task. The 
task descriptions are translated into operational sequence diagrams 
with additional information given concerning the decisions depicted 
on each operational sequence diagram. 

An annotated bibliography of selected literature dealing with 
job analysis is presented as an appendix. Illustrations of cormion 
train documents filled out by the conductor are also included. 

Recommendations are made in the area of improving the safety of 
train operations. 
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1 . INTRODUCTION 

This report describes the principal tasks performed by conductors, 
rear brakemen, and head brakemen during over-the-road freight 
operations utilizing diesel-electric locomotive equipment. The format 
of this report is patterned after that used in FRA-OPP-73-2, Railroad 
Engineman Task and Skill Study (August. 1972). Task descriptions are 
presented in a systems perspective (i.e., input-throughput-output- 
feedback). The descriptions depict the tasks' initiating stimuli, 
the information processing and decision making, the response made by 
the operator, and the feedback received. The tasks are also analyzed 
to determine task difficulty, the potential hazards associated with 
each task, and the critical ity of each task. 

In addition to the task descriptions, an operational sequence 
diagram has been prepared for each task. Additional information is 
given concerning the information required to make the decisions 
depicted on each operational sequence diagram. 

Two appendices are included. First, samples and descriptions 
of the most common forms used by conductors to document activities 
during an operation are included. Second, an annotated bibliography 
of references dealing with task analysis is included. 

This report will supply required data to support continued research 
in the area of improved safety of train operations. From the task 
data, training requirements, selection criteria, and performance 
evaluation measures can be ascertained. 
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1 .1 . Task Analysis Data 

The information used to assemble this report came from three major 
sources. First, a review of source data such as operating manuals, 
handbooks, and railroad rules and regulations was made. In addition, 
on-the-job observational interviews were conducted. A total of twelve 
shifts or trips was observed. On four of these trips, two observers 
were present, one riding in the caboose and the other in the locomotive. 
On the remaining trips a single observer was present. Lastly, off-the- 
job interviews with two conductors and two brakemen were conducted in 
an effort to clarify and amplify the observations previously made. ^ 

The principal tasks of the conductor and brakemen were summarized 
by task groupings. These groupings are: 

A. Basic Handling Tasks 

B. Pre-run Preparation and Starting Off Tasks 

C. Over- the- Road Tasks 

D. Terminating Tasks 

E. Operating Emergency and Malfunction Tasks 

F. Auxiliary Equipment Operating Tasks 

The format for presentation of the task descriptions is shown in 
Figure 1. This is essentially the format used in the Engineman Task 
and Skill Study (FRA-OPP-73-2) . Analysis and assessment of task 
difficulty, potential hazards, and task criticality were performed 
for each task and are recorded on the data sheets. The classification 
systems used are identical to those used in FRA-OPP-73-2. It was felt 
that this would ease integration and comparison of the present study 
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with the results for the engineman in FRA-OPP-73-2. The scales are 
reproduced below so that reference to FRA-OPP-73-2 is not required. 
1.1.1. Task Difficulty. 

A quantitative difficulty index was assigned to each task or 
subtask. A five point scale from least difficult (1) to most 
difficult (5) was selected. The definitions for the five points on 
the scale are as follows: 



CODE DEFINITION 

1 A task that only requires the operator to recognize 

devices, determine go/no-go situations, understand 
non-precision indications, recall limited information, 
distinguish primary colors, perform menial or simple 
tasks, or perform gross motions to achieve acceptable 
results. 



A task that includes requirements to recognize and 
understand the purpose and principles of operation of 
devices and systems, make non-precise determinations, 
recall pertinent information, recognize shades of color, 
or to perform tasks requiring some planning and manual 
dexterity to achieve acceptable results. 

A task that includes requirements to troubleshoot at a 
gross level, perform non- technical repairs (e.g., 
change a fuse), or to perform such tasks as checking, 
inspecting, installing, and removing; requires knowledge 
and skill necessary to detect differences of weights 
and relative motions, or to perform accurate, coordinated 
and timely motion to achieve results. 

A task that requires the operation of devices, systems, 
subsystems, or components, or requires complete system 
troubleshooting; requires accomplishing detailed 
procedures, making accurate measurements, or operating 
devices in an accurate, coordinated and timely manner 
for desired results. 

A task, activity, function, or operation that requires 
repeated experience in the operation of devices, systems, 
subsystems, components, and associated equipment; reqi^ires 
extensive recall, understanding, precise knowledge, or 
correlation, computing, organizing, or controlling 
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hazardous situations or situations affecting the 
run timetable. May also require making precise, 
critical, and coordinated movements that are 
necessary for desired results. 

1 .1 .2. Task Hazards 

Rather than using a quantitative scale, hazards are evaluated by 
generic type. In assessing hazards, it is our opinion that the proper 
question to ask is: 

"Does the performance of the task, per se, expose the engineman 
to any set of conditions which could cause bodily harm?" 

This approach is more germane to the problem of task hazards than 

attempting to assess whether or not improper execution of the task 

will result in a hazardous situation. The latter is better treated 

under the classification of task critical ity. An alphabetical 

categorization of task hazards was utilized. A hazard listing is 

as follows: 

A. Exposure to high voltages (e.g., electric shock or burn) 

B. Exposure to body or appendages to high impact forces (e.g., 
collisions) . 

C. Exposure to excessive accelerations and decelerations. 

D. Exposure to excessive acoustical noise. 

E. Exposure to falling objects (e.g., derailment) 

F. Slippery or dangerous footing 

G. Impaired visibility 

H. Exposure to fire or explosion 

I. No hazard involved 
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1J.3 Task Criticality 

A quantitative criticality rating was assigned to each task or 
subtask. A five point scale is utilized, from least critical (1) 
to most critical (5). Criticality is assessed within the context 
of impact upon successful completion of the assigned run. The 
definitions of the five points on the criticality scale are as follows: 
CODE DEFINITION 

1 Failure to perform task or improper performance will 
not impair the successful completion of the run or 
expose either equipment or personnel to a hazardous 
situation. 

2 Failure to perform or improper performance may cause 
run completion to be behind schedule but not so as 
to result in damaged cargo or may result in a situ- 
ation which is in itself not potentially hazardous 
but which if improperly handled will lead to a 
hazardous situation (i.e., "ripple through" effect). 

3 Failure to perform or improper performance will 
result in minor damage to railway equipment (i.e., 
repairable in field) or will place the train in 

a situation requiring precise and rapid corrective 
action in order to prevent major damage. 

4 Failure to perform or improper performance will 
result in major equipment damage requiring repair 
at central shop facilities or will result in 
significant cargo damage (e.g., loss of 'a percentage 
of the load) or in minor injuries to operating 
personnel . 

5 Failure to perform or improper performance will result 
in a catastrophic situation involving major equipment 
damage, major cargo loss or damage, major injuries or 
death or significant disruption or destruction of 
by-standing personnel or property. 

The following table summarizes the difficulty, hazard, and 

criticality evaluations given each task and/or subtask. The same 

information is contained on each particular task description sheet. 
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K2 Operational Sequence Diagrams (OSD) 
An operational sequence diagram is essentially a graphic depiction 
of the task analysis information. It is structured around the hardware 
and operators in the task situation. It is useful in identifying the 
inter- relationships between hardware and operators during the performance 
of a task. 

Many of the tasks are performed by either conductors or brakemen, 
as will be discussed in Section 5. On many of the OSD's, therefore, 
the specific position is not identified but, rather, is referred to 
under the indefinite title of "crew member". The crew member can 
be either brakeman or conductor. Where a definite title can be 
specified it is done, 

1 .3 Decision Analyses 
The traditional method for depicting the information processing 
and decision making elements of a task is with decision flow or 
information flow diagrams. The nature of the tasks performed by brake- 
men and conductors does not, however, involve complex information 
processing or decision making. The operational sequence diagrams 
depicted in this report can then be viewed as essentially decision 
diagrams. Rather than present redundant decision diagrams it was 
decided to augment the operational sequence diagrams with more 
narrative concerning the information required to make the decisions 
depicted on each operational sequence diagram. It is felt that such 
information will be especially useful for developing training programs 
and for evaluating the knowledge and skill of the operators. Each 
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The following are the symbols used to construct the operational sequence 
diagrams in this report: 



o 



Decision 



Operation 



n 



Inspect And/Or Monitor 



V 

0 
o 



Store And/Or Memorize 



Transmission And/Or 
Transportation 



Discussion 



Continuous Or Automatic 



Energy Sources 
M - Mechanical Or Manual 
E - Electrical 

Visual 
S - Speech Or Sound 
SES - Speech To Electrical To Speech 
T - Tactual/Kinesthetic 



Receipt 



Delay 



Continued 
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decision diamond on an operational diagram is numbered. The page 
following each operational sequence diagram contains a list of the 
decisions and the information required to make each decision. 

1.4 Task-Operator Matrices 

In principle, the conductor and brakemen have distinct positions 
with different responsibilities (as well as shared responsibilities). 
In practice, however, many of the tasks which may be the primary 
responsibility of one position may be performed by another person. 
For example, it is the primary responsibility of the conductor (i.e., 
a duty he is personally responsible for) to maintain records of all 
cars set out or picked up. In practice, however, the rear brakeman 
may fill out the forms for the conductor if the conductor is busy or 
occupied with another task. 

In order to sunitiarize this state of affairs a task-operator matrix 
is presented below. In it are listed for each task and subtask (and in 
some cases the individual steps) the crew menbers who perform them, 
have primary or shared responsibility for their performance, or are 
involved indirectly in their performance. 

In way of an overview, the job of the conductor involves planning 
the tasks to be performed on a mission, maintaining required records 
and forms, and coninuni eating with the yard master or dispatcher. His 
primary responsibility is the operation and conduct of the train. 
Although it is the engineer who physically runs the train, he does so 
under orders from the conductor. 
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Symbols: 
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Prepare Message (Soup Ticket) for Telegraph Operator 



Determine Length of Train 
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OVER THE ROAD TASKS 
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Conduct Air Brake Test 
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TERMINATING TASKS 



C RB fIB 
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The job of brakeman essentially involves switching, coupling and 
uncoupling, and protecting the train at stops. Both conductors and 
brakemen maintain a constant vigil over the train, track conditions, 
and passing trains in an effort to detect any unsafe conditions which 
may arise. 
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A-1 SIGNAL INSTRUCTIONS BY HAND, FLAG OR LAMP 

A-1.1. Initiate Hand, Flag, or Lamp 
Signals 

Examples of situations which would require a crew member to initiate 
a signal would be (1) to direct the engineer to move and stop the 
train during coupling-uncoupling or switching, (2) to diroct an 
approaching train to slow or stv proteccing a train at a stop 

or other emergency, (3) indicatii.^ status of a passing tra-in to 
the crew of that train. 

The crew member must first realize that signalling is required in 
.the situation. He then displays the signal and observes if the 
receiver responds correctly to the signal. If not, the signal would 
be repeated or a corrective action signal given. 

The crew member must know the meaning of all hand flag and lamp 
signals and be able to display them quickly and accurately. The most 
common signals and their meaning are contained in the book of Operating 
Rules. 

In some situations, such as coupling or switching, the crew member 
must anticipate a delay between displaying the signal and the response 
of the train. In such as case a signal would have to be displayed 
before the action is required. This is especially acute when signals 
are relayed through an intermediary to the engineer. The use of direct 
walkie-talkie communications in such situations would increase the 
efficiency of the system. 




TASK NO, A-1 
SUB-TASK NO. A-1. 1 



TASK TITLE Signal instructions by hand, flag, or lamp 
SUB-TASK TITLE Initiate hand. flag, or lamp signals 



DIFFICULTY 
HAZAKD 

CRITICALITY 3 
DURATION 
FREQUENCY f\ 



STEP 
NO, 



DESCRIPTION 



Initiate hand, 
flag, or 
lantern signals 



INPUT (STIMULUS) 



INFORMATION 



Knowledge that 
situation 
requires 
signals to be 
used. Know- 
ledge of the 
meaning of 
signals. 



COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



Match proper signal 
with requirements 
of the situation. 



OUTPUT fREf {jggf,]^,, 



ACTION 



Signal 



COMM EQUIP 



Flag, hand 
or lantern 



<7 



r — 
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TASK TITLE Signal instructions by hand, flag, or lamp 
SUB-TASK TITLE Initiate hand, flag, or lamp signals 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



3 to 5 
5 Sec. 
As Required 



INPUT (STIMULUS) 



INFORMATION 



corn EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT (^f^f^gl, 
ACTION 



COMM EQUIP 



FEEDBACK 
(RESULTS) 



COMMENTS 



lid, 

fials 



Knowledge that 
situation 
requires 
signals to be 
used. Know- 
ledge of the 
meani'ng of 
signals. 



Match proper signal 
with requirements 
of the situation. 



Signal 



Flag, hand 
or lantern 



Visual 

confirmation 
that action 
was initi- 
ated by 
receiver. 
Engineer may 
signal with 
whistle to 
confi rm 
reception of 
message or 
to indicate 
need for 
repetition 
of signal . 



r — 
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Operational Sequence 

A-1J Initiate Hand, Flag, or Lamp Signals 



A-1 Signal Instructions by Hand, 
Flag, or Lamp 



CREW MEMBER 



OTHER PERSONNEL 



Monitor 
Situation 



y^\No Is Signal 
^^^"^ Required? 



Action 
Sensed 



Yes 



No Action 
Correct? 



Yes 



Depending on 
situation, other 
might be con- 
ductor, engineer 
brakeman, or 
passing train or* 
track crews. 

Action Taken 

Depending on 
situation, other 
may stop train, 
back up, proceed 
etc. 
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A-1 SIGNAL INSTRUCTIONS 13Y flAND, FLAG, OR LAMP 



A-U Initiate hand, flag, or lamp signals 




1 A Is signal required? 



This will usually be self-evident due to the specific task required, 
such as coupling or switching. At other times, such as observing a 
passing train, a wide range of stimuli might initiate the hand, flag, 
or lamp signal • 
2,> Was action correct? 



This is merely a comparison Between the desired response to the 
signal and the actual response made by the receiving crew member. No 
action would indicate the signal was not received and it would be 
initiated again. 
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A-1 SIGNAL INSTRUCTION BY HAND, FLAG, OR LAMP 
A-1.2 Relay hand, flag, or tamp signals 

A crew member will typically relay a signal when the initiator 
of the signal is not visible to the receiver. For example, if cars 
are being set out or picked up around a curve, such that the engineer 
cannot see the operation being performed, the crew members will 
position themselves along the length of the train around the curve. 
A signal (e.g., proceed, back up, or stop) will be relayed from man 
to man to the engineer. Each time a signal is relayed, there is the 
danger of information loss and distortion. A walkie-talkie which 
would do away with the need to relay signals would have considerable 
safety value as well as reduce the time required to complete an 
operation. 

The crew member positions himself to see the signal, he observes 
the signal and repeats the motion to the next crew member in the chain. 
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TASK NO. A-] 
SUB-TASK NO. A- 1.2 



TASK TITLE Signal Instructions by Hand, Flag, or Lamp 
SCK-TASK TITLE Relay Hand, Flag, or Lamp Signals 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 



DESCRIPTION 



Position to 
relay signals 



INPUT (STIMULUS) 



INFORMATION 



Relay signals 



Knowl edge 
that situation 
requires 
signal to be 
relayed. 



Knowledge of 
signals 



ilibPLAt 

COMM EQUIP 



Hand or 
lantern 
signal 



INFO PROCESSING 
DECISION MAKING 



Will signal be 
seen by receiving 
crew member? 



-J3- 



OUTPUT f RESPONg|) 
^^^^^^ ' Col^'^EQUIP 



Physically change 
position 



Relay signal 



Flag, hand, 
or lantern 
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TASK TITLE Signal Instructions by Hand, Flag, or Lamp DIFFICULTY 2 
A-1.2 SCa-TASK TiTLt: Relay Harid, Flag, or Lamp Signals HAZARD - 

^ ^ CRITICALITY 3 tO 5 

DURATION 5 Sec. 

FREQUENCY As Required 


iriON 


INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT ^RESPONSE) 


FEEDBACK 
(RESULTS) 


COMMENTS 


INFORMATION 


COMM EQUIP 


ACTION 


CONTROL 
COMM EQUIP 


n to 
ignals 


Knowledge 
that situation 
requires 
signal to be 
relayed. 




Will signal be 
seen by receiving 
crew member? 


Physically change 
position 




Visual 

confirmation 
that other 
crew members 
will see 
signal 




ignals 


Knowledge of 
signals 


Hand or 
lantern 
signal 




Relay signal 


Flag, hand, 
or lantern 


Visual 

confirmation 
that action 
was initiated 
by receiver 
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A-1.2 Relay Hand, Flag, or Lamp Signals 
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Operational Sequence 



External 
Source 



Crew Member 



Radio 
Telephone 



Receiving Crew 
Member 




Visibl 




to Receiver? 



Mcve P)sition 



Relaying a signal 
to another crew 
member using hand, 
flag, or lantern spgnal 
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A-1.2 Relay Hand, Flag, or Lamp Signals 

I.") Visible to receiver? 

The crew menter must position himself so that the receiving crew 
menter can see the signal he will relay. If the receiving crew member 
is visible to the relaying crew member, it is assumed the reverse is true. 



35 
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A-2 ALIGN SWITCHES 

This task is performed, for example, as part of setting out or 
picking up cars, herding the train into a yard, moving the train 
out of a yard onto the main track, or moving the train into siding 
to allow another train to pass. 

A crew member aligning a switch first inspects the switch to 
determine if it has been tampered with. If so, it must be reported' 
to the dispatcher. The switch is unlocked, aligned and inspected 
to insure it is properly set and the switch points and rails meet 
correctly. Depending on the operation, the switch may be realigned 
several times before the set-out or pick-up is conplete. After the 
operation is complete, the switch must be locked. A switch that is 
defective or inoperative is "spiked". That is, a. railroad spike is 
driven into the tie to prevent the switch from being moved. The 
dispatcher must be notified of any spiking operation. 

An improperly aligned or defective switch can cause a derailment. 
It is important, therefore, that crew members be trained to recognize 
an improperly aligned or defective switch. 

Many switches require the crew member to lift a heavy weight from 
an awkward position in order to align the switch. This could result 
in back strain and injury. 
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TASK NO. A-2 TASK TITLE Al ign Switches DIFFICULTY 

SUB-TASK NO. SI 8- TASK TITLE HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 


DESCRIPTION 


INPUT ^STIMULUS) 


■ INFO PROCESSING 


OUTPUT rRFSPONSF/i 




INFORMATION 


COMM EQUIP 


DECISION MAKING 


ACTION 


'C»moL 

COMM EQUIP 


FE£OBA( 
(RESUL1 


1 


Inspect for 
evidence of 
tampering. 


Broken lock, 
bent point, 

Ctta chori 

reflector 


Switch 
mechanism 


Is switch operative 


Call dispatcher 
or operator if 
tampered with. 


Wayside 
phone or 
radio 


Acknowl 
by disp 
or oper 


2 


Unlock switch. 




Lock 




Use key to unlock 
lock. 


Key 


Visual 
confirm 
that loi 
unlockei 


3 


Align switch. 


Train is clear 
of switch, 
switch is 
unlocked. 




Procedure for 
throwing switch and 
direction of al ign- 
ment required. 


Lift or turn 
handle. 


Handle 


Visual j 
tactual 
confirms 
that hai 
is comp" 
activat( 


4 


Inspect for 

Improper 

alignment. 




Switch 
points and 
rails 


Did the switch 
points and rails 
properly meet? 


If an obstruction 
is present, remove 
it. If tie bar is 
bent or broken, 
repair or return 
switch to safe 
position. Spike 
the switch and 
notify dispatcher 
or operator. 
(See Step 6.) 


Hammer 

Railroad 
spike and 
hammer 

Radio or 
telephone 


Visual 
confim 
that swi 
points I 
track ml 
properlj 














— ^ i_ 
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TASK TITLE Align Switches DIFFICULTY 1 

SIB-TASK TITLE HAZARD 

CRITICALITY 5 

DURATION 1-2 Minutes 

FREQUENCY As Required 



IN 


INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT (RKS 


mWun, 


FFFDRACK 
(RESULTS) 


COMMENTS 


INFORMATION 


COMM EQUIP 


ACTION 


LUNTKUL 
COMM EQUIP 


» 


Broken lock, 
bent point, 
siTidshed 
reflector 


Switch 
mechanism 


Is switch operative 


Call dispatcher 
or operator if 
tampered with. 


Wayside 
phone or 
radio 


Acknowledged 
by dispatcher 
or operator. 




;ch. 




Lock 




Use key to unlock 
lock. 


Key 


Visual 

confirmation 
that lock is 
unlocked. 




!h. 


Train is clear 
of switch, 
switch is 
unlocked. 




Procedure for 
throwing switch and 
direction of align- 
ment required. 


Lift or turn 
handle. 


Handle 


Visual and 
tactual 
confi rmation 
that handle 
is completely 
activated. 








Switch 
points and 
rails 


Did the swit:h 
points and rails 
properly meet? 


If an obstruction 
is present, remove 
it. If tie bar is 
bent or broken, 
repair or return 
switch to safe 

DO<;i tinn '^nikp 

the switch and 
notify dispatcher 
or operator. 
(See Step 6.) 


Hammer 

Railroad 
spike and 
hammer 

rvwu lu Ui 

telephone 


Visual 

confirmation 
that switch 
points and 
track meet 
properly. 


If inoperative, 
discussion with 
conductor and 
engineer on 
course of action 
with respect to 
tne Uiovement ot 
the train. 
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TASK 4NO. A- 2 
SUB-TASK NO. 



TASK TITLE Align Switches 

SUB-TASK TITLE 



DIFFICULTY 1 
HAZARD 

CRITICALITY 5 

DURATION 1 - 

FREQUENCY As 



STEP 
NO. 



DESCRIPTION 



INPUT (STIMULUS) 



INFORMATION 



UI5PEAI 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT n 



ACTION 



JJL 

COMM EQUIP 



FEEDBACK 
(RESULTS 



Lock switch 



Lock 



Switching operation 
is complete. Track 
is properly 
aligned. 



Close lock and 
pull lock. 



Lock 



Visual am 
tactual t 
lock 1s 
secure. 



Spike a 

defective 

switch 



Defective 
swi tch 



Switch 
points tie 
bars, handle 
track 



Is the switch 
operative and is it 
safe to pass over 
it? 



Hammer railroad 
spike Into tie 
to prevent the 
switch from 
moving. Notify 
conductor and 
dispatcher. 



Spike and 
hammer. 

Radio 



Switch 
secured fi 
movement. 
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TASK TITLE Align Switches 

SUB-TASK TITLE 



DIFFICULTY 1 
HAZARD 

CRITICALXTY 5 

DURATION 1-2 Minutes 

FREQUENCY As Required 



INPUT (STIMULUS) 



INFORMATION 



U lb FLAT 

COMM EQUIP 



Lock 



INFO PROCESSING 
DECISION MAKING 



Switching operation 
Is complete. Track 
Is properly 
aligned. 



OUTPUT 



ACTION 



Close lock and 
pull lock. 



JJL 

COMM EQUIP 



Lock 



FEEDBACK 
(RESULTS) 



Visual and 
tactual that 
lock Is 
secure. 



COMMENTS 



'Defective 
switch 



Switch 
points tie 
bars, handle 
track 



Is the switch 
operative and Is It 
safe to pass over 
It? 



Hammer railroad 
spike Into tie 
to prevent the 
switch from 
moving. Notify 
conductor and 
dispatcher. 



Spike and 
hammer. 

Radio 



Switch 

secured from 
movement . 



5D 
O 
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A-2 Align Switch 



Operjitional Sequence 



Crew Member 



ERIC 



Radio/ 
Telephone 



Inspect switch for 
evidence of tuoperin^ 



Has the switch 
been tampered 
with? 



Yes 



No 



O 



6 



Pick up I 



Walk to V ayside phone 



eceiver. 



5> 



® 



Unlock switch. 



Align switch. 



Inspect switch to 
(e.g. obstruction 



detknnine if i 
bept tie bar. 



No 



6 



spike 
switch. 



^ Is the switch opcrati^^e? 

2^ f 

Yes 



3 > Can it be 
repaix'ed. 
Yes 



O Repair 
switch. 



Wait. 



YES 



^ Any more switcping 
be required? 



Lock the switc 



Dispatcher 



or radio. 



Discus 
S y concern 



is operative, 
tc.) 



-0- 
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Conductor 



with dispatcher 
details of dauage. 



c 



cussion 
concerning course of 
action. (Depends on 
extent of damage.) 



Notify conductor that 
switch is inoperative. 
Discuss consequences. 
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A-2 ALIGN SWITCH 



ly> Has the switch been tampered with? 



The crew member inspects the switch for broken locks, broken switch 
lights, bent tie bar, obstruction in switch or damaged targets 
(banners), and latches. 
2i)> Is the switch operative? 



This decision is made by comparing the condition of the switch with 
past knowledge of what an operative switch looks like. Such things as 
whether the switch points meet the rail properly must be considered. 
A rock wedged between the points and rail could derail the train. 
3.y> Can it be repaired? 



This decision is based to a great extent on the experience of the 
crew member and his skill in repairing an inoperative switch. 
4.N Will any more switching be required? 



This is determined by the scenario already agreed on by the crew 
before the switching operation began. It requires the crew member 
to recall the scenario. 
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A-3 COUPLE CARS 
Engage Knuckles 

To engage knuckles, the crew member pulls the pin lifter, enabling 
the knuckles to be opened by hand. Occasionally, the crew member 
climbs on the knuckles and kicks them open with his foot. This places 
him in a precarious and hazardous position. The entire coupling assembly 
is inspected for damage. The most common failures are broken knuckles 
and draw bars. If it is feasible and cost effective (in terms of delay) 
to make repairs they are done and both conductor and dispatcher are 
notified of the action. If repairs are not made the car is set out 
as a bad order car. The conductor notifies the dispatcher and fills 
out the proper forms declaring the car as a bad order. 

If the couple assembly is operative, the crew menber signals the 
engineer to move the train and engage the couple. The pin lifter 
must drop completely if the couple is to be successful. The engineer 
is signaled to reverse the previous movement and "stretch" the 
couple. If the couple was unsuccessful, the knuckles will disengage 
and the process must be started over again. 
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TASK NO. A-a TASK TITLE 'Couple Cars DIFFICULTY 

SUB-TASK »N0, A- 3.1 SIS-TASK TITLE Engage Knuckles hazard 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 


DESCRIPTION 


INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT ^RESPONSE) 


FEEDBACl 
(RESULTS 


INFORMATION 


COMM EQUIP 


ACTION 


COMM EQUIP 


1 


Pull pin lifter 


Knowledge that 
coupling is 
required. 
Knuckle is 
closed. 


Knuckle 


Knowledge of 
operation of 
couple, location & 
operation of pin 
lifter 


Lift pin 


Pin Lifter 


Visual 
confirmat 
that pin 
lifted 


2 


Open Knuckle 


Visual 
observation 
that knuckles 
are closed & 
pin has been 
lifted. 


Knuckle 


Is knuckle open 
sufficiently? 


Push knuckle open 
with hands. 


Knuckle 


Visual 
confirmat 
that knuc 
is open. 


3 


Inspect knuckle 
and draw bar 
for breakage 


Cracked 
knuckle broker 
down draw bar 


Knuckle 
and draw 
bar 


Knowledge of 
appearance of 
common defects 


If knuckle is 
broken, replace 
with another 
••f available. 
Notify conductor 
and dispatcher. 
If knuckle cannot 
be replaced or 
if draw bar is 
broken, set out 
the car. If 
the defective 
knuckle is 
located. 


Chain 
Radio 


Visual 
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TASK TITLE Couple Cars difficulty 2 

1 SUB-TASK TITLE Engage Knuckles hazard BF 

CRITICAL ITY 2 

DURATION 2 Minutes 

FREQUENCY As Required 





INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT rRKSPONSE^ 




COMMENTS 


INFORMATION 


COMM EQUIP 


ACTION 


COMM EQUIP 


FEEDBACK 
(RESULTS) 


er 


Knowledge that 
coupling is 
required. 
Knuckle is 
closed. 


Knuckle 


Knowledge of 
operation of 
couple, location & 
operation of pin 
lifter 


Lift pin 


Pin Lifter 


Visual 

confirmation 
that pin is 
lifted 






Visual 
observation 
that knuckles 
are closed & 
pin has been 
lifted. 


Knuckle 


Is knuckle open 
sufficiently? 


Push knuckle open 
with hands. 


Knuckle 


Visual 

confirmation 
that knuckle 
is open. 




le 


Cracked 
knuckle broker 
down draw bar 


Knuckle 
and drav/ 
bar 


Knov/ledge of 
appearance of 
common defects 


If knuckle is 
broken, replace 
with another 
if available. 
Notify conductor . 
and dispatcher. 
11 KnucKie cannot 
be replaced or 
if draw bar is 
broken, set out 
the car. If 
the defective 
knuckle is 
located. 


Chain 
Radio 


Visual 


Discussion on 
where to set 
out car if couple 
is inoperative. 



TASK N'O. A-3 
SUB-TASK NO. A-3J 



TASK TITLE Couple Cars 

SUB- TASK TITLE Engage Knuckles 



DIFFICULTY 
HAZARD 
CRITICALITY 2 
DURATION 2 
FREQUENCY As 



STEP 
NO. 



DESCRIPTION 



INPUT (STIMULUS) 



INFORMATION 



COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT rRESPgNSE) 



ACTION 



The "wrong end" it 
must be chained 
to move the car. 
Report to con- 
ductor and dis- 
patcher^ 



ONTROL 

COMM EQUIP 



Signal engineer 
to move. 



Couple is 
operative and 
prepared to 
couple. 



Knowledge of 
signals (See Task 
A. 1.1) 



Signal 
A.l) 



(See Task 



r — 
I. . 
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TASK TITLE Couple Cars 
SUB-TASK TITLE Engage Knuckles 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



2 

BF 
2 

2 Minutes 
As Required 



INPUT (STIMULUS) 



INFORMATION 



UI^FLai 

COMM EQUIP 



INFO PROCESSI^^G 
DECISION MAKING 



OUTPUT 



ACTION 



The "wrong end" 
must be chained 
to move the car. 
Report to con- 
ductor and dis- 
patcher^ 



it 



JJL 

COMH EQUIP 



FEEDBACK 
(RESULTS) 



COMMENTS 



leer 



Couple is 
operative and 
prepared to 
couple. 



Knowledge of 
signals (See Task 
A. 1.1) 



Signal (See Task 
A.l) 



Visual 

confirmation 
of train 
movement, 
auditory-pin 
1 ifter drops 
visual 
appearance 
of couple. 



After couple 
operator signals 
engineer to 
'stretch' (i.e. 
test) the 
couple. 



r — 
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A-3 Couple Cars 
A-3.1 Engage Knuckles 



OPERATIONAL SEQUENCE 



CREW HEH8ER 



RADIO/ 
TELEPHONE 



DISPATCHER 



CONDUCTOR 



ENGINEER 



. >v )pun pin- 



No 



Inspect height pin 



J^Has pin been pullec 
Yes 



completely 



}Open knuckles 



Inspect degree of obenlng. 



No r-Co )Are knuckles open s|jf ficiently 
Yes 

Inspect knuckle and 



Is knuckle 
broken? 



No 



No 



Yes 



Is draw bar 
roken? 



les 



Can knuckl 
or repla 



Set 

Bad Orler 

(See T.isk C-5 



Yes 



(Repair kn 
y draw bar 



Signal 
Engineer 



5^ 



draw bar f( r damage 



eel? 



be repaired 



ckle or 



-0 



Siga 



Is couple <6 
complete? yes 




1 engineer 



revel se movement 



Signal en 



COi 



-CD 



s; Notify 
& course 
action. 
:o mesh knuckles & 



to "stretch" coupi 



lineer toHmove forward and stop 




c IspatcheH of s 
of 



Fill 



orm conductor 
situation and 
rse of action 



uation 

nut proper bad ord 



^Operates t 
according 



ain 
to 



33 
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A-3 COUPLE CARS 
A-3J Engage Knuckles 

<[|^^ Has pin been pulled completely? 

The height of the pin is the major cue to whether the pin has been 
completely pulled. If the pin has not been pulled the knuckle will not 
open. 

knuckles open sufficiently? 
This requires a comparison between the opening obtained and that 

required to engage the couple. Past experience supplies the referent. 
<^^3^ Is knuckle broken? 

Broken knuckles are readily apparent from just a cursory observation. 
Is draw bar broken? 

This is readily apparent from cursory observation, the entire 
couple assembly will pull off the car. 

Can the knuckle be repaired or replaced? 

The crew member must have information concerning the availability 
of tools and replacement parts. Experience and skill in repair will 
influence the decision made. Consideration may also be given to 
whether lengthy repairs are cost effective in terms of keeping the 
train on schedule. 

Is couple complete? 

The crew member observes the appearance of the knuckles and matches 
that against experience as to what a successful couple looks like. Some 
crew members report that a distinct auditory cue can be heard when a 
couple is successful. 

49 
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A- 3 COUPLE CARS 
A-3.2 Connect Air Hoses 

The crew member first inspects the air hose assembly for defects 
(e.g., hole in hose, missing gasket, or smashed connectors). If the 
assembly is defective, it is replaced by a crew member. The two ends 
of the air hose, .called glad hands, are connected. If this is done 
improperly, the connection will fall apart. After the glad hands have 
been engaged, the angle cock is slowly opened to allow the air to fill 
the hose. This must be done slowly, for if the air rushes into the 
hose too quickly, the emergency brakes will activate. The'sound of 
the air filling the hose is the only cue available to gauge the rate 
of air flow. If the emergency brakes are activated, there is no 
harm done, it only means a delay until they can be released and 
the air pressure built back up to the proper level. After the hose 
has been filled, the angle cock is opened completely. 
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SUB- 


NO. A-3 
TASK NO. A-3. 2 


TASK TITLE Couple Cars 
SUB-TASK TITLE Connect Air Hoses 


- 


DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 


STEP 




INPUT (STIMULUS) 


INFO PROCESSING 


OUTPUT rRKSPONSE'i 




NO. 


DESCRIPTION 


INFORMATION 


COMM EQUIP 


DECISION MAKING 


ACTION 


"CWTfiOL 

COMM EQUIP 


FEEDBAC 
(RESULl 


1 


Inspect air 
hoses 


Hole in hose, 
missing gasket 
smashed glad- 
hands, etc. 


Air Hose 


Knowledge of 
common defects in 
air hoses 


If defective, 
replace 


Hose and 
wrench 




2 


Connect glad- 
hands of air 
hose 


No defects in 
hose or glr.d- 
hands 




Knowledge of 
procedure for 
connecting glad- 
hands 


Mesh gladhand 
connections 


Gl ad-Hands 


Visual , 
imprope 
connect 
the 

connect 
will dli 
connect 


3 


Open angle 
cock slowly to 
release air. 


Air hose is 
secured. 




Must judge speed 
with which angle 
cock is opened, 
if too fast will 
result in 
emergency brakes 
being applied. 


Turn angle cock 


Angle cock 


Sound 0 
filling 
If openi 
fast, S( 
of emen 
brakes ' 
heard. 






CI 








\y ^ 
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TASK TITLE Couple Cars DIFFICULTY 2 

-3.2 SUB-TASK TITLE Connect Air Hoses HAZARD BF 

CRITICALITY 2 

DURATION* 30 Seconds 

FREQUENCY As Required 



tON 


INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT CRE< 




FEEDBACK 
(RESULTS) 


COMMENTS 


INFORMATION 


COMM EQUIP 


ACTION 


^28ntrol 
comm equip 




Hole in hose, 
missing gasket 
smashed glad- 
hands, etc. 


Air Hose 


Knowledge of 
common defects in 
air hoses 


If defective, 
replace 


Hose and 
wrench 






lad- 
»ir 


No defects in 
hose or glad- 
hands 




Knowledge of 
procedure for 
connecting glad- 
hands 


Mesh gladhand 
connections 


Glad -Hands 


Visual , if 
Improperly 
connected 
the 

connection 
will dis- 
connect 




e 

ly to 
ir. 


Air hose is 
secured. 




Must judge speed 
with which angle 
cock Is opened, 
if too fast will 
result in 
emergency brakes 
being applied. 


Turn angle cock 


Angle cock 


Sound of air 
filling hose. 
If opened too 
fast, sound 
of emergency 
brakes is 
heard. 






Si 








s 
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A-3 Couple Cars 

A-3.2 Connect Mr Hoses 



Operational Sequence 



CREW MEMBER 



n Inspect air hose. 



Is the air hose defective? 



No 



Yes 



OWalk to get replacement hose and 
tools and return. 



Replace hose 



(h) Connect glad hands of air hose 



Slowly open angle cock 



sl Listen to sound of filling air 



Is air filling 
^ Yes / X too fast? 

Adjust air flow 
with angle cock 

' No 



Continue until hose Is filled. 



QOpen angle cock conpletely. 



» 37 
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A-3.2 Connect Air Hoses 



Is the air hose defective? 



The major defects which are checked for are holes in the hose and 
smashed glad-hands. 

Is air filling too fast? 



It is critical that the air is not allowed to fill the hose too 
quickly because it will cause the emergency brakes to be applied. 

The only cue to the rapidity with which the hose is being filled 
is the sound of air filling the hose. Experience is the only guide 
available to determine the proper flow rate. 

If the emergency brakes should be applied, they can be heard 
engaging but, at that point, it is too late to prevent their activation. 
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A-4 UNCOUPLE CARS 

The crew member closes the angle cocks on both cars to bottle the 
air in the hose. The pin lifter is pulled and the engineer is signalled 
to move and stop the train. Tf the pin lifter was properly pulled, the 
knuckles will disengage and the air hose will disconnect, a major 
safety hazard exists. When the air hose disconnects, the pressure 
of the air trapped in the hose causes them to lash out. If the 
crew member is too close, the end of the air hose could strike him 
with enough force to break a bone. The disconnecting air hose also 
emits a high intensity impulse noise which could startle the crew 
member and cause him to lose his footing and fall. 
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TASK N'o. A-4 TASK TITLE Uncouple Cars 

SUB-TASK KO. Sl'B-TASK TITLE 



STEP 
Kin 




INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT CRKSPONSE) 


FEEDBACI 
(RESULTJ 


DiTORMATION 


COMM EQUIP 


ACTION 


CONTROL 
COMM EQUIP 


1 


Close angle 
cocks to bottle 
air in the 
1 ines 


Angle cocks 
open properly 
for car 
uncoupl ing 


Angle cocks 


Operation of angle 
cock 


Turn cocks 


Angle cocks 




2 


Pull pin lifter 


Angle cocks 
closed 




Operation of 
pin lifter 


Lift pin 


Pin Lifter 


Visual a 
auditory 
has been 
lifted 


3 


Signal engineer 
to move train 


Pin lifter 
ptilled 




Knowledge of 
signals, deter- 
mination that 
there is a safe 
distance between 
himself and train. 


Signal engineer 
by hand lantern 
or radio. 


Hand lan- 
tern 

Radio 


Visual 
confirma 
that cou 
and air 
released 
If uncou 
failed, 
engineer 
signaled 
stop and 
steps 2 
3 are 
repeated 



















DIFFICULTY 1 

HAZARD B 

CRITICALITY 2 

DURATION 1 

FREQUENCY A 



TAiK TITLE Uncouple Cars 

SVB-XASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

BFD 
2 

1 Minute 
As Required 



INPUT (STIMULUS) 



LNTORMATION 



UiSVLAi 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT 



ACTION 



JJL 

COMM EQUIP 



FEEDBACK 
(RESULTS) 



COMMENTS 



Angle cocks 
open properly 
for car 
uncoupl ing 



Angle cocks 



Operation of angle 
cock 



Turn cocks 



Angle cocks 



Angle cocks 
closed 



Pin lifter 
pulled 



Operation of 
pin lifter 



Lift pin 



Pin Lifter 



Visual and 
auditory pin 
has been 
lifted 



Knowledge of 
signals, deter- 
mination that 
there is a safe 
distance between 
himself and train. 



Signal engineer 
by hand lantern 
or radio. 



Hand lan- 
tern 

Radio 



Visual 

confirmation 
that couple 
and air hose 
rel eased. 
If uncoupling 
failed, 
engineer is 
signaled to 
stop and 
steps 2 and 
3 are 
repeated. 



The air hoses 
break automat- 
ically as the 
train uncouples 
and can lash out 
and strike the 
worker. The 
breaking air 
hose generates 
excessive, short 
term acoustical 
noise. 



f 
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A-4 Uncouple Cars 



Crew Member 



Engineer 



Operational Sequence 



O Close angle cocks to 
bottle air in the lines. 



Pull pin lifter. 



Inspect pin. 



^'V^. Has pin been lifted sufficiently 
/ to enable uncoupling ? 



YES 



6 



Move away from train. 



Signal engineer/ 



(Can also be done by radio.) 



4> 



y > Did train uncouple? 



Yes 



Signal er 



(Can also 



be done by radio) 



■0 



O Operates 
train 
according to 
signal. 



<3 



Operates 
train 
according to 
signal. 



41 
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A-4 UNCOUPLE CARS 




Has pin been lifted sufficiently to enable uncoupling? 



This requires the crew member to compare the appearance of the 
pin height with that which is sufficient for uncoupling. Experience 
plays a role in defining the height thought to be sufficient. Some 
crew members report an auditory cue can be detected indicating the 
pin has been lifted. 
2/> Did train uncouple? 



This is a trivial decision, it is readily apparent as the engineer 
moves the train. The glad hands on the air hose automatically break 
apart. 
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A-5 SET OR RELEASE HAND BRAKES 

Company rules set forth the number of cars which must have brakes. 
Such things as the grade of the track and number of cars to be 
restrained must be considered- The brake assembly (chain and rachet) 
are inspected for damage. If they are damaged and the brake cannot be 
set, the brake on the next car in line is set instead, and the 
conductor and dispatcher or yard master are notified. The rachet ("dog") 
is set to the proper position for set or release. The chain is then 
wound up or let out as far as possible by turning a wheel. Some cars 
have the wheel located at or near the top at the end of the car, 
thereby requiring the crew member to climb to reach it. There is a 
danger of falling. Other cars have the wheel located on the side of 
the car. In some cases the crew member can operate the wheel while 
standing on the ground. In other es he must climb a ladder, and 
while holding the ladder with one hand, atterrpt to turn the wheel 
with the other. Besides the obvious danger of falling, the wheel 
may not be turned sufficiently from this position to fully engage 
the hand brake. 
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TASK NO. ^-5 TASK TITLE Set OP release hand brakes ' ^ difficulty 

SUB-TASK NO. SUB- TASK TITLK - HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 



DESCRIPTION 



Inspect chain 
and rachet Hog 
for damage 



Visual 

) observation 

The correct 
lumber of 
brakes that 
need to be 
set for the 
situation. 
Location of 
:ars with 
Drakes to 
3e set or 
released. 



Set "dog" to 
position for 
set or release 



Wind up or let 
out chain as 
far as possible 



INPUT (STIMULUS) 



INFORMATION 



Position of 
Jog 

inappropriate 
for intended 
operation 



Dog set in 

oroper 

position 



UTSFEaT 

COMM EQUIP 



Chain and 
dog 

Number of 
cars, grade 



Dog 



Dog 



INFO PROCESSING 
DECISION MAKING 



Does the brake 
appear to be in 
good order? 



Knowledge of 
proper dog position 



Is the chain wound 
up or let out 
sufficiently? 



OUTPUT 



ACTION 



If chain is 
broken, it is 
repaired or if it 
cannot be repairec 
it is reported to 
the conductor 
and dispatcher or 
yard master. 



Change position 
dog 



Physically turn 
wheel to wind or 
unwind chain 



m 

COMM EQUIP 



Tools and 
replacement 
parts 



Radio 



of Dog 



Hand Wheel 



Inspect chain 
for damage 



See Step 1 
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TASK TITLE Set or release hand brakes ' difficulty 1 

SUB-TASK TITLK HAZARD F 

CRITICALITY 4 

DURATION 2 Minutes 

FREQUENCY As required 



n 

dog) 



Visual 
observation 

The correct 
number of 
brakes that 
need to be 
set for the 
situation. 
Location of 
cars with 
brakes to 
oe set or 
released. 



INPUT (STIMULUS) 



INFORMATION 



Position of 
Jog 

inappropriate 
for intended 
operation 



COMM EQUIP 



Chain and 
dog 

Number of 
cars, grade 



Dog 



INFO PROCESSING 
DECISION MAKING 



Does the brake 
appear to be in 
good order? 



Knowledge of 
proper dog position 



OUTPUT 



ACTION 



If chain is 
broken, it is 
repaired or if it 
cannot be repairec 
it is reported to 
the conductor 
and dispatcher or 
yard master. 



Change position 
dog 



EI 



KOL 
COMM EQUIP 



Tools and 
replacement 
parts 



Radio 



of Dog 



FEEDBACK 
(RESULTS) 



Visual 

confirmation 
that chain 
is repaired. 



Auditory 
confirmation 
of message 
received. 



Visual 

confirmation 
that dog is 
in proper 
position 



COMMENTS 



If the defect 
cannot be 
repaired, 
preventing the 
brake from 
being set, the 
brake on the 
next car is set 
instead 



)og set in 

proper 

:)osition 



Dog 



Is the chain wound 
up or let out 
sufficiently? 



Physically turn 
wheel to wind or 
unwind chain 



Hand Wheel 



Visual 

chiatin- 

tactical 

inability 

to turn 

handle any 

further. 



Sometimes this 
must be done 
with one hand 
while clinging 
to a ladder 
with the other 
hand. 



See Step 1 
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A-5 Set Or Reletse Htnd Brakes 



Operational Sequence 



External Source flCrew Member 



Rules, train 
orders, etc. 



Should brake be 
1^ O 



No 



Yes 



Inspect chain 



brake 



ind rachet (dog) . 



^V^Can it be 

repaired. Kotilfy 



system operative? 



concuctor 



Yes 



Repair. 



Set dog to pro:>er position 
for set or rel< 



r-O 



Kind up or let 
Often this is 



Ho/a\ Is chain tighi 
~^ ^ ^ sufficiently ^ 



Conductor 



set? 



Either 
or brak^man 
calldi 
yard 



out chain to set 
done with one hand 



(set) or loose (; 
ior purpose? 



Radio/Telephone 



onductor 
will 
patcher or 



^3 



r release. 



elease) 



Dispatcher 
Yard Master 



6 



Discussion of 
details of 
situation. 



Yes 




ctor instructs 
member to set 
on next car. 
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A-5 SET OR RELEASE HAND BRAKE 

1?> Should brake be set? 

Company rules set forth the number of cars which must have brakes 
set. Such things as the grade of track, the number of cars to be 
restrained and whether blocks will be used must be considered. On 
occasion, the conductor, basing his decision on experience, will direct 
the brakeman to set brakes on a particular car. This is rarely done, 
however. 

2^> Is hand brake system operative? 

The information for this decision is obtained by visually inspecting 
the brake system. Things that would indicate an inoperative system 
would be a broken chain or rachet and whether the piston is in the 
proper position. 
3^ Can it be repaired? 

The crew member must know that tools and replacement parts are 
available. The crew member's experience serves as a guide as to what 
is repairable. A determination must also be made as to whether it 
is necessary or worthwhile to repair it. 
4^ Is chain tight or hose sufficient for purpose? 

The main information source for this is whether the crew member 
can turn the wheel any further. The crew member's strength, therefore, 
becomes a critical factor in determining whether the chain is tight. 
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A'-e SET BRAKE RETAINERS 

The time table indicates whether retainers are needed in a specific 
situation based on the tonnage and number of cars in the train. The 
conductor directs the brakemen as to which cars should be set. To 
set retainers a lever on the end of the car is activated manually. 
There is no feedback indicating if the retainers are operative. 



ERIC 



T.\SK 
SUB- 


NO. A-6 
TASK NO. 


TASK TITLE Set Brake Retainers 
SUB-TASK TITLE 




DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 


STEP 




INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT fRESPONSE^ 




NO. 


DESCRIPTION 


INFORMATION 


COMM EQUIP 


ACTION 


'CUWKOL 

COMM EQUIP 


FEEDBAC 
(RESULT 


1 


Set brake 
retainers to 
maintain brake 
pressure for a 
set time after 
they are re- 
leased by the 
engineer 


Time table 
Indicates 
whether 
retainers are 
needed and how 
many> based on 
the tonnage 
and number of 
cars In the 
train. Con- 
ductor directs 
which cars 
should be set. 




Location of cars 
to be set. Know- 
ledge of position 
and operation of 
retainers. 


oc U UUo 1 U 1 Ull Ul 

retainer lever. 


Lever 


Visual 

rnnf 1 rni 

wUII 1 1 1 III 

that le 
is ^t. 












I- . 
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TASK TITLE Set Brake Retainers 
SUB-TASK TITLE 



DIFFICULTY 
HAZARD 
CRITICAL ITY 
DURATION 
FREQUENCY 



30 Seconds 
As Required 





INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT rRP? 




FEEDBACK 
(RESULTS) 


COMMENTS 


INFORMATION 


ULblTLAl 

com EQUIP 


ACTION 


COMM EQUIP 


;o 

'ake 

ir a 
'ter 

;he 


Ti mp f n hi o 

1 1 lilC Uu u 1 c 

indicates 
whether 
retainers are 
needed and how 
many, based on 
the tonnage 
and number of 
cars in the 
train. Con- 
ductor directs 
which cars 
should be set. 




Location of cars 
to be set. Know- 
ledge of position 
and operation of 
retainers. 


Set position of 
retainer lever. 


Lever 


Visual 

confirmation 
that lever 
is set. 


There is no 
feedback indi- 
cating If the 
retainers are 
operative. 






ilS 




I. . 


G'? 







A-6 Set brake retainers 



RDTR No. 263 
Operational Sequence 



External Source 



Crew Member 



Conductor or Engineer 



Time Table 
indicates whether 
retainers are requ 



^ed 



^Memory 

Directs brake- 
man to set 
retainers* 
(Maiybe by radiD) 



OSets retains 
positioning 



rs by 
levers 



QEnd 
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A-7 BLEED AIR TANKS 

This is not a common procedure and is only used when a lot of 
switching is to be done with a set of cars. The conductor, from 
experience, would determine that bleeding would be an efficient 
procedure and directs the brakeman to bleed the tanks. Bleeding 
is a simple procedure requiring the crew member to push or pull a 
valve located on the end of the cars. The air can be heard bleeding 
out of the tanks. 



TASK :iO. A-7 TASK TITLE Bleed Air Tanks DIFFICULTY 
suB-TAsy ::o. sub-task title hazard 

criticality 
duration- 
frequency 


STEP 
NO, 


DESCRTPTTON 


INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


nilTPlIT rRESPONSE> 


FEEDBACl 
(RESULT 


INFORMATION 


COMM EQUIP 


ACTION 


CONTROL 
COMM EQUIP 


1 


Bleed air tanks 
10 release air 
brakes on a 
car. 


Knowledge from 
experience 
that bleeding 
tanks is an 
efficient 
procedure in 
particular 
situations. 
Directive from 
conductor. 




Knowledge of 
operation of 
bleeder valve. 


Push or pull 
valve 


Valve 


Audi to rj 
confirms 
that air 
bleedinc 



















o 
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TASK TITLE Bleed Air Tanks 

SUB-TASK TITLE 



DIFFICULTY 

HAZARL 

CRITICALITY 

DURATION* 

FREQUENCY 



1 

30 Seconds 
Infrequent 



INPUT (STIMULUS) 
i n I SHI A T 

INFORMATION 1 com EQUIP 



Knowledge from 
experience 
that bleeding 
tanks is an 
efficient 
procedure in 
particular 
situations. 
Directive from 
conductor. 



INFO PROCESSING 
DECISION MAKING 



Knowledge of 
operation of 
bleeder valve. 



OUTPUT (RESPi 



ACTION 



Push or pull 
valve 



COMM EQUIP 



Valve 



FEEDBACK 
(RESULTS) 



Auditory 
confirmation 
that air is 
bleeding out 



COMMENTS 



This is done 
only when a lot 
of switching is 
to be done. 
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A-7 Bleed Air Tanks 



Operational Sequence 



Crew Member 



Conductor 



Knowledge that 
bleeding is \ / 
required \/ 



Directive to bleed 
tanks. 



Bleed air tanks 



ERIC 
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A-8 MONITOR RADIO 

This is a continuous task which is engaged in by all crew menters. 
The monitoring performance of each crew member can, then, be less than 
perfect because the crew members monitor in parallel. The crew must 
be alert to message, which although not directed specifically to their 
train, may involve their operation. This would include, for example, 
notification of derailments, or vandals on the track ahead. The message 
is passed on to the engineer. Radio contact may be initiated with the 
calling party, if necessary. 



ERIC 
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TASK NO. A-8 TASK TITLE Monitor Radio • DIFFICULTY 

SUB-TASK NO. SUB-TASK TITLK HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 



DESCRIPTION 



Monitor radio 
for calls 
relevant to 
mission. 



INPUT (STIhflJLUS) 



INFORMATION 



Code for train 



COMM EQUIP 



Radio 



INFO PROCESSING 
DECISION MAKING 



Whom does it 
concern? 



OUTPUT rRK5}Pg|jpK^ 



ACTION 



Discuss message 
with engineer or 
initiate radio 
contact with 
calling party. 



ontkul 

COMM EQUIP 



Radio 



FEEDBACl 
(RESULTI 



Acknowl6 
ment of 
message 



TASK TITLE Monitor Radio * DIFFICULTY 1 

SUB-TASK TITLE * HAZARD 

CRITICALITY 1-5 

DURATION Continuous 
FREQUENCY Continuous 


ION 


INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT (RESPONSES 


FEEDBACK 
(RESULTS) 


COMMENTS 


INFORMATION 


UibrLAI 
COMM EQUIP 


ACTION 


CONIKUL 
COMM EQUIP 


ddio 
to 


Code for train 


Radio 


Whom does it 
concern? 


Discuss message 
with engineer or 
initiate radio 
contact with 
calling party. 


Radio 


Acknowl edge- 
ment of 
message 






b 
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75 







RDTR No. 263 



A- 8 Monitor Radio 



r 



Operational Sequence 



External Source 



Radi 

messages 



Craw Member 



Receives voice iiessage 



0 



Engineer 



yPoes message concern crew member's train? 



No 



Yes 



Continue monitoring radio. 



Discujs with engineer. 



6 



ront 
voice 
would 

Execute instruct 



brakeman would be direct 
communication, caboose 
be by way of radio.) 
ions if any. 
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A-8 MONITOR RADIO 
Does message concern present mission? 

Usually messages sent to a specific train will be prefaced by a 
code designating that train. The crew member must, therefore, remember 
the appropriate code for the train. 

In addition, the crew member must be aware of messages which, 
although not directed to his specific train, are of concern to the 
operation. Examples would include notification of a derailment or other 
emergency occurring on the track ahead or calls for assistance. 
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B-1 REGISTER ON DUTY 

Each crew member must sign a time sheet when coming on duty. This 
gives them a chance to meet the other crew members and review information 
relevant to the operation. This would include such information items 
as time table changes, track maintenance reports, weather conditions, 
special orders, the train list and way bills. The crew then discusses 
the operation. All members of the crew contribute ideas, suggestions, 
etc., but it is the responsibility of the conductor to make the ultimate 
decisions, formulate the plan and assign tasks. This is usually done 
informally. The overall efficiency of the operation depends in large 
part on the quality of the pre-operation planning. If crew menters are 
not alerted to potential problems or special requirements, serious 
delays could result. 

Before the crew leaves to meet the train, each menfcer must verify that 
his personal time piece agrees with the railroad's standard clock. A 
form is filled out by the crew member verifying that his time piece is 
in agreement and noting any correction needed to bring it into agreement 
with the standard clock. It is the crew member's responsibility to repair 
or replace a time piece which does not keep accurate time. 
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TASK N'O. 8-1 TASK TITLE Register on Duty DIFFICULTY 

SUB-TASK MO. 8-1.1 SUB-TASK TITLE s^gn Time Sheets hazard 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 



CD 



DESCRIPTION 



Sign time 
sheets. 



Meet the other 
crew menibers 



INPUT (STUIULUS) 



INFORMATION 



Knowledge 
that time 
sheets must 
be signed 
prior to star.t 
of mission. 



Crew names 



79 



UTSPCai 
COMM EQUIP 



Time Sheet 



Verbal 



INFO PROCESSING 
DECISION MAKING 



Knowledge of 
where to place 
sign 



Memorize names 
and positions 



OUTPUT <m?i^ig,^ 



ACTION 



Sign sheet 



rime sheet 

writing 

instrument 



COMM EQUIP 



FEEDBACK 
(RESULTS 



Visual 
observati 
that form 
signed. 



83 
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TASK TITLE Register on Duty difficulty 1 
.1 SUB-TASK title Sign Time Sheets 1!^^^^.,..^ i 

^ CRITICALITY 1 

DURATION 30 Seconds 
FREQUENCY Once When Coming on 
Duty 




INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT (RESPONSE) 


FEEDBACK 
(RESULTS) 


COMMENTS 


INFORMATION 


COMM EQUIP 


ACTION 


CONl'kOL 
COMM EQUIP 




Know! edge 
that time 
sheets must 
be signed 
prior to star.t 
of mission. 


Time Sheet 


Knowledge of 
where to place 
sign 


Sign sheet 


Time sheet 

writing 

instrument 


Vi sual 
observation 
that form is 
signed. 




er 


Crew names 


Verbal 


Memorize names 
and positions 












79 
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TASK NO. B-1 TASK TITLE Register on Duty DIFFICULTY 
SUB-TASK NO. 8-1.2 SUB-TASK TITLE Verify Time Piece CRITICAMTY 

DURATION 
FREQUENCY 


STEP 
KO. 


DESCRIPTION 


INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


nilTPlIT rRESPONSE) 


FEEDBAC] 
(RESULTl 


INrORMATION 


com EQUIP 


ACTION 


CUNTKOL 
COMM EQUIP 


1 


Verify that 
watch agrees 
with railroad 
standard time 


Time of day 
Knowledge that 
watch must be 
corrected. 


standard 
clock and 
watch 


Is the watch 
accurate, fast or 
slow and if so, by 
how much? 


Compare 

v/atch to standard 
clock. Adjust 
watch if required. 


Watch 


Time pi I 
are in 
agreemer 


2 


Fill out require 
form verifying 
that watch is in 
agreement with 
standard clock 


i Knowledge 
that form 
must be 
filled out. 


Required 
form 


Knowledge of how 
to complete the 
required form 


Fill out form 


Writing 
instrument 
and form 


Visual 
observal 
that for 
complete 
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t 

I 



-1,2 


TASK TITU Register on Du 
SUB-TASK TITLE Verify Time 


ty 

Piece 


DIFFK 
IL\ZAR] 
CRITK 
DURAT 
FREQUl 


:ULTY 

) 

[ON 1 
£NCY 


1 
1 

0 Seconds 

hen Coming On Out) 


ON 


INPUT (STI 
INFORMATION 


.MULUS) 
COMM EQUIP 


INFO PROCESSING 
DECISION MAKING 


ACTION 


fPONSE) 
CUNTKUL 


FEEDBACK 
(RESULTS) 


COMMENTS 


: 

ime 


Time of day 
Knowledge that 
watch fhust be 
corrected. 


Standard 
clock and 
watch 


IS the watch 
accurate, fast or 
slow and if so, by 
how much? 


Compare 

watch to standard 
clock. Adjust 
watch if required. 


Watch 


Time pieces 
are in 
agreement 




iquire 
ring 
is in 
lith 
ock 


i Knowledge 
that form 
must be 
filled out. 


Required 
form 


Knowledge of how 
to complete the 
required form 


Fill out form 


Writing 
instrument 
and form 


Visual 
observation 
that form is 
complete. 






















TASK :;o. B-1 TASK TITLF Register on duty difficulty 

SUB-TASK NO. B-1.3 SUB-TASK TITLE Pre-plan mission HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
KO. 


DESCRIPTION 


INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


nUTPUT ^RFRPONSR^ 


FEEDBACl 
(RESULT! 


INFORMATION 


COMM EQUIP 


ACTION 


CUNTRUL 
COMM EQUIP 


1 


Reviev/ inform- 
ation relevant 
to the operation 


Time table 
special 
orders track 
maintenance 
reports. 
Weather 
conditions. 
Special opera- 
ting 

instructions, 
train list 
("pickle 
sheet") , way 
bills, etc. 


Maps, written 
orders, 
bulletin 
boards 


Integrate input 
information and 
note potential 
Droblems and ha7ard 
areas. 








2 


Pre-plan 
operation 


Input informa- 
tion received 
experience 

7 83 


Verbal 


Preplan operation 
for optimum opera- 
tion based" on 
available inputs. 


Discuss with 
crew members 
anticipated 
problems. Special 
decisions. 


81 


Verbal 
confirmat 
that crevi 
understar 
and conci 
with plar 
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TASK TITLE Register on duty 
SUB-TASK TITLE Pre-plan mission 



DIFFICULTY 

IIAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



5-10 Minutes 
Before start of 
mission 



INPUT (STIMULUS) 



INFORMATION 



Tfl- 

mt 



Time table 
special 
itiorl orders track 
maintenance 
reports. 
Weather 
conditions. 
Special opera- 
ting 

instructions, 
train list 
("pickle 
sheet"), way 
bills, etc. 



Maps, written 
orders, 
bulletin 
boards 



Input informa-jVerbal 
tion received 
experience 



83 



COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



Integrate input 
information and 
note potential 
problems and hazard 
areas. 



OUTPUT 



ACTION 



Preplan operation 
for optimum opera- 
tion based on 
available inputs. 



Discuss with 
crew members 
anticipated 
problems. Special 
decisions. 



COMM EQUIP 



81 



FEEDBACK 
(RESULTS) 



Verbal 

confirmation 
that crew 
understands 
and concurs 
with plan. 



COMMENTS 



All members of 
crew contribute 
Ideas, suggestion! 
etc. , but it is 
the responsibility 
of the conductor 
to make the 
ul timate decisioni 
formulate the 
plan, and assign 
tasks. 



00 
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B-1 Register On Duty 



RDTR No. 263 

Operational Sequence 



External Source 



Crew Member 



Other Crew Member 



Standard railroad 
clock. 



Time table, special 
track maintenance 
bulletin boards, trilin list, etc. 



ime sheet. 



Meet other 

crew 

members. 



Inspect personal time piece. 



Ad jus 
personal 
time piece. 



s personal time piece in 
agreement with standard clock? 



Yes 



6 



01 t 



Fill 
accurady 



form verifying 
of time piece. 



orders, 
ri ports. 



Review 
relevar 



information 
t to operation, 



-Is J Preplan " 

operation 
with other 

crew members. 



8-5 
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RDTR No. 263 



B-1 REGISTER ON DUTY 

Is personal time piece in agreement with standard clock? 

This requires a simple comparison between the standard clock and 

crew member's time piece. 



8S 
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RDTR No. 263 



B-2 CONNECT POWER CONSIST TO TRAIN 

After the crew has registered on duty they walk or are driven to 
the consist (i.e., the string of locomotives which will power the 
train). The engineer, and occasionally the head brakeman, verify that 
the consist is the one assigned to them. This requires comparing the 
engine numbers to the number on a clearance c^^d picked up at the time 
of registration by the engineer. If thf:re is in iriconsibtency, the yard 
master is called and he corrects the error. Usually the consist has 
been prepared by the yard crew. Occasionally locomotives must be tied 
together. This is the responsibility of the engineer but he will 
sometimes ask the brakeman to assist in connecting the electrical 
cables. After the consist has been assembled and inspected by the 
engineer, he directs the head brakeman to request permission from the 
yard master to come out to move the train. The brakeman may then walk 
ahead of the train and align switches to direct the consist to the 
proper location. This task is usually performed by the yard crew 
however. When the consist arrives at the train it is connected. The 
brakeman will connect the air hoses and if directed to by the engineer 
will assist with the electrical connections. Again, however, the 
entire connecting operation may be handled by the yard crew. 

In some cases, the br^iceman^-does not go to the consist with the 
engineer but rather, after registering, goes directly to the train. 
In such cases, the brakeman is excluded from the entire operation 
described above. 

o . ■ 87 
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T*\SK NO. B-2 TASK TITLE Connect Power Consist to Train difficulty 

i;uB-TASK NO. B-2.1 SUB-TASK TITLE Report to Consist hazard 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 


DESCRIPTION 


INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT CRKSPONSE> 


FEEDBACI 
(RESULT! 


INFORMATION 


COMM EQUIP 


ACTION 


CONTROL 
COMM EQUIP 


1 


Walk or ride 
to consist 


Knowledge that 
registering is 
complete and 
plans are 
unders tood 


Clearance 
card indi- 
cating 
consist 
number and 
location 


Time to leave for 
consist 


Walk or board 
bus 






2 


Verify engine 
number 




Engine num- 
ber clear- 
ance card 


Do engine numbers 
agree with those 
on clearance card? 


If they do not 
agree, call yard 
mas ter 


Phone 




• 3 


Assist engineer 
in connecting 
electrical 
connections 
between loco- 
motives 

r 


Directive by 
engineer 

8S 




Knowledge of 
operation of 
cables and insert 
male end. Inter- 
lock glad-hands on 
hoses. 


Lift cap on 
female end of 
cable and insert 
male end. Inter- 
lock glad-hands 
on hoses. 




Visual 

observati 

that 

connectic 
are compl 

83 . 
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TASK TITLE Connect Power Consist to Train 
SUB-TASK TITLE Report to Consist 




DIFFICULTY 1 
HAZARD 

CRITICALITY 1 
DURATION 10-15 Minutes 
FREQUENCY At beginning of 
mission 


^ 


INPUT (STIMULUS) 


INFO PROCESSING 


OUTPUT CRR^jPONSE) 


FEEDBACK 




:oN 


INFORMATION 






CONTROL 




COMM EQUIP 


DECISION MAKING 


ACTION 


COMM EQUIP 


(RESULTS) 


COMMENTS 


ide 
t 


Knowledge that 
registering is 
complete and 
plans are 
understood 


Clearance 
card indi- 
cating 
consist 
number and 
location 


Time to leave for 
consist 


Walk or board 
bus 












Engine num- 
ber clear- 
ance card 


Do engine numbers 
agree with those 
on clearance card? 


If they do not 
agree, call yard 
master 


Phone 






linear 

;ing 

IS 

)C0- 


Directive by 
engineer 




Knowledge of 
operation of 
cables and insert 
male end. Inter- 
lock glad-hands on 
hoses. 


Lift cap on 
female end of 
cable and insert 
male end. Inter- 
lock glad-hands 
on hoses. 




Visual 

observation 

that 

connections 
are complete 


This is not 
often done as 
electrical 
connections are 
the responsibilit 
of the engineer 


r 
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lASK iio. B-2 TASK TITLE Connect Power Consist to Train P?!!^^"^'^^ 

SUB-TASK NO. B-2. 2 SUB-TASK TITLE Direct Power to Train 5^^^?*,,.. 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 



DESCRIPTION 



INPUT (STIMULUS j 



INFORMATION 



COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT (RESPgg glj^^ 



ACTION 



COMM EQUIP 



FEEDBAC] 
(RESULT 



Request per- 
mission to come 
out for train 



Directive frorr 
engineer 



Radio yard 
master or 
opera tor 



Radio 



Align switches 



Movement of 
train direct- 
ives from 
engineer 



Alignment s)f 
switches 



Present location 
and route through 
yard to where train 
is located 



SEE TASK A- 2 



Verbal 
confirms 
of ordei 



SEE TASI 



Couple consist 
to train 



Arrival at 
proper train 
Directive froir 
engineer 



(SEE TASK A-3) 
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TASK TITLE Connect Power Consist to Train 
SUB-TASK TITLE Qlrect Power to Train 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1-2 



5-15 Minuies 
At beginr^-: 
missic 



INPUT 



INFORMATION 



(STIMULUS) 



Uibi'LAI 
COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT 



ACTION 



COMM EQUIP 



FEEDBACK 
(RESULTS) 



Directive fronn 
engineer 



Radio yard 
master or 
operator 



Radio 



Verbal 

confirmation 
of order 



Movement of 
train direct- 
ives from 
engineer 



Mignment of 
switches 



Present location 
and route through 
yard to where train 
is located 



SEE TASK A- 2 



SEE TASK A-2 



This ma^i :^ done 
by yard' :s<$2rrel 



Arrival at 
proper train 
Directive froir 
engineer 



(SEE TASK 



This r£.» :r 
done /a -I 
persor.re' . 
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B-2 Connect Power Consist To Train 



RDTRNo. 263 
Operational Sequence 



External Source 



Clearance card. 



Engine number 



Layout of the 
yard, switch 
nunber, if any. 



ERIC 



Crew Member 



Radio/Telephone 



V I Walk or ride t< 



Does engine nui ber agree with cl<arance card? 



^Jo 1 



6 



Assist enginee 
electrical con lections 



0 



) Walks ahead of 



.Aligns switches 
I (May be done 



^Couple consist 
' (See Task A- 3) 



consist. 



m connecting 



Requests pcjrniission 
[ S J to "come oi t 




by 



to guide consist 
yard personnel) 



t:o tram. 



Yard Master 



Engineer 



-0 



Call >jard master fot 
clarification. 



Granted. 



to proper track. 
(See Task A-2) 



Directive to 

assist in 
onnecting 
lectrical- 



Directive to 
request permission 
to "come out". 



Directive to 
couple to train 
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RDTR No. 263 

B-2 CONNECT POWER CONSIST TO TRAIN 
Does engine number agree with clearance card? 

This is a simple comparison of numbers. The number on the clearance 
card refers to one locomotive in the power consist, not necessarily the 
lead locomotive. 



ERIC 
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RDTR No. 263 

B-3 PRE-TRIP INSPECTION 

There are two phases of this inspection, a walk around inspection 
and a roll out inspection. During the walk around inspection the 
car numbers are compared to the train list to determine if they are 
in the proper order and blocked (i.e., all the cars to be set out at 
one location are together) and no cars are missing or extra cars are 
in the train but not on the train list. Any discrepancies are reported 
to the yard master. The location of hazardous materials (e.g., cars 
carrying explosives) and "high-wides" (i.e., oversized cars) are noted. 
Any violation of company or federal regulations is reported to the 
yard master. Inspection is made of the lights and other signals on 
the consist and train, couplings are inspected, as are hand brakes 
and tools and supplies. Any problems are reported to the yard master. 
Any cars that must be removed from the train or repairs that must 
be made are done by the yard crew. Occasionally, the train crew will 
assist but this is not their responsibility. 

After the crew is satisfied that the train has passed the walk 
around inspection. The engineer is signalled to move the train (after 
he has been cleared to move by the yard master). A crew member 
positions himself beside the track and inspects the train as it 
rolls past him. If he notes any problems (e.g., sticking brake, sharp 
wheel flange, dragging equipment, open box car or shifted load) he 
signals the engineer to stop and notifies the yard master. A yard 
crew will then take remedial action as directed by the yard master. 

91 
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RDTR No. 263 



The inspection is an important safety precaution. It often 
uncovers potential safety problems which can be corrected before 
they become serious. An interesting question is whether each crew 
member should attend to a limited number of possible defects and inspect 
the entire train or should each crew menfcer attend to all possible 
defects,and inspect a limited number of cars, or several crew menbers 
inspect the entire train in parallel for all defects. The cost 
effectiveness of each alternative should be investigated. 
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T.\bK No. fi-3 TASK TITIJ Pre-tr1p inspections DIFFICULTY 

sUB-'JASK NO. B-3J SUB-TASK TiTLi Walk around inspection hazard 

CRITICALITY 

DURATION 

FREQUENCY 



O 



STEP 




INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


nilTPlJT rRKSPONSE^ 


FEEDBACK 
(RESULTS) 


Mil 




INFORMATION 


com EQUIP 


ACTION 


CONTROL 
COMM EQUIP 


1 


Verify train 
make-up against 
train list 


Train list and 
car numbers 





Determines if cars 
are in proper order 
for set outs and if 
they are blocked. 
Notes car numbers 
at points where 
train will be cut 
for set outs. 


' f cars are not 
blocked, call yard 
master. If extra 
cars are in train 
but not on list 
notifies yard 
master. 


Yard phone 


Confirm tha 
list and tr 
agree. Yar 
master conf 
receipt of 
message. 


2 


Notes location 
of hazardous 
materials 


rrain list, car 
lumbers and 
waybills, 
(nowledge of 
[CC and company 
^ules regarding 
shipping of 
hazardous 
naterials. 




Detemines if 
materials are 
being handled 
according to ICC 
and company rules. 


If violation 
exists, vard 
master is called. 


Yard phone 

\J 1 1 0\i i u 


Confirmatio 
of receipt 
of message 


3 


Note location 
of "high-wides" 


Frain list and 

/isual 

3bservation 












4 


Inspect lights 
and signals 


y 1 C 1 i A 1 

« 1 bUa 1 

)bservations 
>. 


ss 


Knowledge of proper 
signals and lights 


If incorrect or 
defective report 
to yard master 


/ard phone 
Dr radio 

» • 

1 


CoRfirmatici 
of receipt 
of message 
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TASK TITLE Pre-tnp inspections 
SUB-TASK TITLE Walk around inspection 



DIFFICULTY 
HAZARD 
CRITICAL ITY 
DURATION 
FREQUENCY 



10-25 Minutes 
At start of mission 



INPUT (STIMULUS) 



INFORMATION 



Train list and 
car numbers 



Train list, car 
numbers and 
waybills, 
(nowledge of 
[CC and company 
^ules regarding 
ihipping of 
lazardous 
materials • 



Train list and 

/isual 

)bservation 



/isual 

observations 



VTSFUKT 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



Determines if cars 
are in proper order 
for set outs and if 
they are blocked. 
Notes car numbers 
at points where 
train will be cut 
for set outs. 



Determines if 
materials are 
being handled 
according to ICC 
and company rules. 



Knowledge of proper 
signals and lights 



OUTPUT 



ACTION 



If cars are not 
blocked, call yarc 
master. If extra 
cars are in train 
but not on list 
notifies yard 
master. 



>NSE) 



CONTROL 

COMM EQUIP 



Yard phone 



If violation 
exists, yard 
master is called. 



If incorrect or 
defective report 
to yard master 



Yard phone 
or radio 



^ard phone 
or radio 



FEEDBACK 
(RESULTS) 



Confirm that 
list and trair 
agree. Yard 
master con fi mis 
receipt of 
message. 



Confirmation 
of receipt 
of message 



COMMENTS 



k. - 



Confi rmation 
of receipt 
of message 



t\3 



ERIC 



TASK NO. B-3 
SUB-TASK NO. B-3.1 



TASK TITLE Pre-trip inspection 
SUB-TASK TITLE Walk around inspection 



(CONTinUED FROM PREVIOLS SHEET) 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



2 

10-25 
At St 



STEP 
NO. 



DESCRIPTION 



Inspect 
coupling 



INPUT (STIMULUS) 



INFORMATION 



Visual 
observation 



COMM EQUIP 



Knuckles 
draw bars 



INFO PROCESSING 
DECISION MAKING 



Determination that 
couplings are in 
good condition 



OUTPUT rRKSPpN S E) 

ACTION T^CONTROIT 



Walk around 
look at couplings 
If defective 
report to yard 
master 



COMM EQUIP 



Yard phone 



FEEDBACK 
(RESULTS) 



Receipt of 

message 

confirmed 



Verify that hand 
brakes are 
released on all 
cars 



Visual 

observation. 
Knowledge 
that all 
brakes must 
be released. 



Chain. 
Piston. 



Verify that 
sufficient 
supplies and 
tools are on 
board (locomotiv 
and caboose) 



Determination that 
brake is released 
and chain is not 
broken. 



If brake is 
not released 
must release 
brake (see 
Task A-5). 
Report to the 
engineer the 
number of cars 
with effective 
air brakes. 



Hand brake 
wheel 



Radio or 

direct 

verbal 



Knowledge of what 
supplies and tools 
are required 
during the mission 
and the location 
where they are 
kept. 



Visual 

observation. 
If insufficient, 
notify yard 
master. 



Radio 



Visual and 
tactual 
confirmation 
that brake 
is released. 
Verbal 

confirmation 



Acknowledgement 
of message. 
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riE Pre-trip inspection 
C TmE Walk around inspection 



DIFFICULTY 
HAZARD 
CRITICAL ITY 
DURATION 
FREQUENCY 



10-25 Minutes 
At start of missior 



JT 



noN 



(STIfflJLUS) 



UISFtKl 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT (RESPONSE) 



ACTION 



CONTROL 

COMM EQUIP 



FEEDBACK 
(RESULTS) 



COMMENTS 



jon 



Knuckles 
drav/ bars 



ion. 
le 

lust 
sed. 



Chain. 
Piston. 



Determination that 
couplings are in 
good condition 



Walk around 
look at couplings 
If defective 
report to yard 
master 



Yard phone 



Receipt of 

message 

confirmed 



Determination that 
brake is released 
and chain is not 
broken. 



If brake is 
not released 
must release 
brake (see 
Task A-5). 
Report to the 
engineer the 
number of cars 
with effective 
air brakes. 



Hand brake 
wheel 



Radio or 

direct 

verbal 



Visual and 
tactual 
confirmation 
that brake 
is released. 
Verbal 

confirmation 



Knowledge of what 
supplies and tools 
are required 
during the mission 
and the location 
where they are 
kept. 



Visual 

observation. 
If insufficient, 
notify yard 
master. 



Radio 



Acknowledgement 
of message. 
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TASK NO. B-3 
SUB-TASK NO. B-3. 2 



TASK TITLE Pre-Trip Inspection 
SUB-TASK TITLE Roll Qut Inspection 



DIFFICULTY ' 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



5-3 

At 

and 



STEP 
NO. 



DESCRIPTION 



Inspect brake 
system 



Knowledge of 
ommon defects 
Sound of shoe 
rubbing wheel, 
or wheel 
slipping. 



Inspect wheel 
flange 



Inspect for 
any dragging 
equipment 



Inspect for 
load conditions 



INPUT (STIMULUS) 



INFORMATION 



Knowledge of 
^hat a wheel 
Hange should 
look like. 



ompany rules 
and regulations 
/isual 

observation. 



100 



COMM EQUIP 



Air lines, 

pistons, 

shoes, 

angle cocks, 

retainer 

valves. 



Wheel flange 



Auditory 
sound of 
equipment 
hitting 
ground 



INFO PROCESSING 
DECISION MAKING 



Determine if brake 
system is 
functioning 
properly. 



Determination of 
whether flange look 
too sharp 



Are box car doors 
open, has a load on 
a flat car shifted? 



OUTPUT 



ACTION 



If defective, 
signal engineer 
to stop. 



JJL — 
COMM EQUIP 



^and, flag, 
or lantern 



Call yard master, 
signal engineer 
to stop 



Signal 

engineer to stop 
train, call yard 
master 



^land, flag 
lantern 

^ard phone 



Signal engineer 
to stop. Call 
yard master. 



Yard phone 
Hand, flag, 
lantern 



^and, flag, 
lantern, 
/ard phone. 



FEEDBACK 
(RESULTS) 



Observation 
that train 
stopped. 



Confirmation 

Observation 
that train 
stopped. 



Observation 
that train 
stopped 

Confirmation 



Observation 
that train 
stopped. 
Confirmation. 



TITLE Pre-Trip Inspection 
'ASK TITLE Roll Qut Inspection 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



2-4 

5-30 Minutes 
At start of operatidn 
and wherever possible 



:nput 



<MATION 



(STIMULUS) 



msFdnr — 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT rRRR 



ACTION 



COMM EQUIP 



FEEDBACK 
(RESULTS) 



COMMENTS 



dge of 
defects 
of shoe 
g wheel , 
el 
ng. 



Air lines, 

pistons, 

shoes, 

angle cocks, 

retainer 

valves. 



Determine if brake 
system is 
functioning 
properly. 



If defective, 
signal engineer 
to stop. 



Hand, flag, 
or lantern 



Observation 
that train 
stopped. 



dge of 
wheel 
should 

ike. 



Wheel flange 



Determination of 
whether flange look 
too sharp 



Call yard master, 
signal engineer 
to stop 



Vard phone 
Hand, flag, 
lantern 



Confirmation 

Observation 
that train 
stopped. 



y rules 
^ulations 

)tion. 



100 



Auditory 
sound of 
equipment 
hitting 
ground 



Are box car doors 
open, has a load on 
a flat car shifted? 



Signal 

engineer to stop 
train, call yard 
master 



Hand, flag 
lantern 

yard phone 



Observation 
that train 
stopped 

Confirmation 



Signal engineer 
to stop. Call 
yard master. 



Hand, flag, 
antern. 
yard phone. 



Observation 
that train 
stopped. 
Confirmation. 



30 
O 



O 



l>0 
CO 
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B-3 Pre-trip Inspection 
1 of 2 pages 



Operational Sequence 
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B-3 Pre-trip Inspection 
2 of 2 pages 



Operational Sequence 



External Source I Crew Mernber 



Phono 



Engineer 



Yard Master 



6 



Walk to position to 
as it moves past. 



inspect train 



Inspect brake systeo 
dragging equipment, 



, wheel flange, 
load condition. 



Are there any problems? 



Yes 



No 



-\Si 



Signals enj 



ineer to stop (Task A-1). 



(J)stop 



tiain. 



6 



Walks to yard phone 



Calls yard master 
and discusses 
problem. 

S 



Continue inspecting 



6 



Board train. 




RDTR No. 263 

B-3 PRE-TRIP INSPECTION 
K> Are cars blocked and in proper order for set out? 

This requires knowledge of the order in which set outs are made by 
destination. Matching car numbers with those on thp train list verifies 
that cars are blocked and in proper order. 
2^> Is everything in order? 

The crew member must know company and ICC regulations concerning 
shipment of hazardous materials and display of lights and signals. 
Knowledge of needed supplies and quantities must be memorized. 
3y Is brake in good working condition? 

See Task A-5, Decision 2. 
4.^ Is the brake released? 

See Task A-5, Decision 4. 
5p> Are there any problems? 

The crew member is required to check for an unspecified number of 
possible problems as the train moves past. 

Some conditions are cued auditorily, such as the noise made by 
slipping wheels due to locked brakes or dragging equipment on the 
track. Other potential problems require visual observation. A shifted 
load may require gross observation, while a worn wheel flange requires 
a difficult psycho-physical judgment concerning the thickness of the 
flange. 
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B-4 MOVE TO MAIN TRACK 

After the train has passed the pre- trip inspection, the engineer 
directs the head brakeman to radio the yard master and request clearance 
to proceed to main tracK. As the train moves, the caboose (rear 
brakeman or conductor) radios the locomotive confirming its movement. 
The head brakeman may walk ahead of the train and align switches to 
"herd" the train onto the main track. Usually, this is done by yard 
crews^. 

As the train leaves the yard the head and rear brakemen pick up 
train orders from the order stand. This requires the crew member to 
lean out of the cab or caboose and, while the train is moving, grasp 
the message hanging from the stand. If the message is missed, the 
engineer is radioed to stop and the crew menfcer walks back to pick 
up the message. The rear brakeman or conductor radios the engineer 
when the caboose leaves the yard. The conductor may be required to 
prepare a message ("soup ticket") to be dropped at the telegraph 
office* The message usually contains the train number, time of 
departure, number of cars and list of cars. 
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TASK NO. B-4 
SUB-TASK NO. 



TASK TITLE Move to Main Track 

Sf3-TASK TITLE 



DIFFICULTY 1,2 (St 

HAZARD F (Step 

CRITICALITY 2,5 (St 

DURATION 5-10 Ml 

FREQUENCY At Star 



STEP 
NO. 



DESCRIPTION 



INPUT 



INFORMATION 



(STIMULUS) 
— iJiSPLA t 



UiSPLA l 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT <^RF^Pi 



ACTION 



<0L 
COMM EQUIP 



FEEDBACK 
(RESULTS) 



Request clear- 
ance to proceed 



Directive by 
engineer 



Radio locomotiv 
when caboose 
begins to move 



e Perception 
of novefnent 
in caboose 



Align switches 
to herd the Ijk 
train on the 
main track 



Pick up train 
orders from 
order stand 



Radio yard 
master and reques 
clearance 



Radio 



Radio locomotive 



Radio 



Kno^iledge of 
yard layout 
directives 
from engineer 
and yard 
naster 



Switch sig- 
nals and 
points 



Knowledge of 
switch operations 
and desired 
alignments 



(See Task A-2) 



Location of 
order stand 



Order board 
or signal 
light 



Determine if 
orders are to be 
picked up, judge 
time of arrival 
to stand 



Position self out- 
side on end of 
train, reach out, 
and catch string 
as train passes. 
If missed, radio 
engineer, stop, 
and back up. 



Orders 



Radio 



Verbal 

confirmation 
of clearance 
to proceed 



Verbal 

confirmation 
that message 
received 



Tactual and 
visual con- 
firmation 
that orders 
were grasped 

Observation 
that train 
is stopping. 
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FLE Move to Main Track difficulty 1,2 (Step ^} 
< TITLE HAZARD F (Step 4) 

CRITICALITY 2,5 (Step 3; 
DURATION 5-10 Minutes 
FREQUENCY At Start of operation 


JT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT rRE« 




FEEDBACK 
(RESULTS) 


COMMENTS 


HON 


COMM EQUIP 


ACTION 


fWoT— 
COMM EQUIP 


; by 






Radio yard 
master and request 
clearance 


Radio 


Verbal 

confirmation 
of clearance 
to proceed 




)n 
mt 

;e 






Radio locomotive 


Radio 


Verbal 

confirmation 
that message 
received 


This -Xiit be done 
each tiee the 
train is started 
from s stop. 
Especially if can 
have bee" added or 
droppec from trair 


! of 

lUt 

fS 

neer 


Switch sig- 
nals and 
points 


Knowledge of 
switch operations 
and desired 
alignments 


(See Task A-2) 






Hay ::e ione by 
yard personnel 


of 
nd 


Order board 
or signal 
light 


Determine if 
orders are to be 
picked up, judge 
time of arrival 
to stand 


Position self out- 
side on end of 
train, reach out, 
and catch string 
as train passes. 
If missed, radio 
engineer, stop, 
and back up. 


Orders 
Radio 


Tactual and 
visual con- 
firmation 
that orders 
were grasped 

Observation 
that train 
is stopping. 


This is dor.e at 
intermediate 
stations as well 




TASK NO. B-4 TASK TITLE Move to Main Track 

SUB-TASK NO. SUB-TASK TITLE 



(COIITLNUEO FROM PREVIOUS SHEET) 



DIFFICULTY 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 



DESCRIPTION 



Radio caboose 
when locomotive 
leaves yard. 



INPUT (STIMULUS) 



INFORMATION 



Position of 
train 



UISFUHT 
COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT.. 



ACTION 



Radio caboose 



151: 

COMM EQUIP 



Radio 



FEEDBACK 
(RESULTS) 



Verbal 

confirmation 
that message 
received* 



CO 



Prepare message Departure time 



(soup ticket) 
for telegraph 
operator 



train number, 
number of cars 
list of cars 



Time piece 
Train list 



ICS 



Determination that 
caboose is at 
correct location 



Message rolled 
up, a weight is 
secured to one 
end and it is 
thrown from 
the train 



Paper and 

writing 
implement 



ICS 




Move to Main Track difficulty 

TITLE HAZARD 

CRITICALITY 
DURATION 

HEET) FREQUENCY 



■ (ST 


IMULUS) 


INFO PROCESSING 


OUTPUT rPFj 








[ON 


COMM EQUIP 


DECISION MAKING 


ACTION 


COMM EQUIP 


FEEDBACK 
(RESULTS) 




Of 






Radio caboose 


Radio 


Verbal 

confirmation 
that message 
received. 




time 

ler, 

cars 

irs 


Time piece 
Train list 


Determination that 
caboose is at 
correct location 


Message rolled 
up» a weight is 
secured to one 
end and it is 
thrown from 
the train 


Piper and 

writing 
implement 














ICS 




- 
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6-4 Move to Main Track 
1 of 2 pages. 



Operational Sfi<luence 
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110 



00 

o 



B-4 Move to Main Track 
2 of 2 pages 



External 
Source 



Locomotive 
leaves yard 



Train list. 



Front Brakeman 



111 



Radio 



Operational 



Engineer 



Radios cabocse 
that locomotjive 
left yard. 



Conductor 



O 

0 



Rear Brakeman 



Notes time of departure' 



Prepares message ("soup 
telegraph operator. 



Drops message from tra 
caboose passes telegra 
operator. 



112 
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k 



Radio 



Engineer 



Operational Sequence 



Conductor 



Rear Brakeman 



Yard 
Master 




Radios caboc 
that 1 
left yard 



se 



Locomotive 



€K7 



0 



Notes time of departure. 



Prepares message ("soup tjicket") 
qor telegraph operator. 



Drops message from train as 
caboose passes telegraph 
operator. 



112 
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B-4 MOVE TO MAIN TRACK 

Orders picked up? 
This is a simple go-no go decision. If the crew member missed the 
order string or if it were dropped, he has not picked up the orders. 




ERIC 
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B-5 DETERMINE LENGTH OF TRAIN 

To determine the length of the train the rear brakeman or conductor 
radios the locomotive when the caboose passes a zero marker alongside 
the track (usually located at exit of the yard). The head brakeman 
notes the location of the caboose relative to distance markers located 
along track. This information is forwarded to the dispatcher via radio 
or message (soup ticket) drop. 



ERIC 
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TASK NO. B-5 
SUB-TASK NO. 



TASK TITLE Determine Length of Train 

SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



10 

At start 



STEP 
NO. 



CO 



DESCRIPTION 



Radio loco- 
motives when 
caboose passes 
zero marker. 



Knowledge that 
length deter- 
Tiination is to 
be made. 



Note location 
of locomotive 
when caboose 
radios position. 



Meaning and 
use of dis- 
tance markers < 
^lessage that 
locomotive is 
at zero 
narker. 



Notify dis- 
patcher 



INPUT (STIMULUS) 



INFORMATION 



Zero marker 



DibPLAt 
COMM EQUIP 



Distance 

markers 

radio 



Length of 
train 



Radio or 
message 



INFO PROCESSING 
DECISION MAKING 



Determine length of 
train by observing 
distance markers. 



miTPTTT (RRRPi 



ACTION 



Radio locomotive 



Radio caboose 
indicating the ~ 
length of the 
train. Inform 
the engineer of 
length of train. 



lOL. 

COMM EQUIP 



Radio 



Radio dispatcher 
or drop note 
at first 
communication 
point (See Task 
B, step 6) 



Radio 



Direct 
Verbal 



FEEDBACK 
(RESULTS) 



Head brake- 
man indicates 
length of 
train. 



Verbal 

confirmation 
Verbal 

confirmation 



Radio 

Paper & 
Pencil 



Verbal 

confirmation 
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116 



6 



Determine Length of Train 

tTLK 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

10 Seconds 
At start of the mission 



STIMULUS) 
■■ ■ 11114.1?! 



UiSrLXT 
COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT 



ACTION 



COMM EQUIP 



FEEDBACK 
(RESULTS) 



C(»!MENTS 



at 
to 



Zero marker 



Radio locomotive 



Radio 



Head brake- 
man indicates 
length of 
train. 



Distance 

markers 

radio 



Determine length of 
train by observing 
distance markers. 



Radio caboose 
indicating the ^ 
length of the 
train. Inform 
the engineer of 
length of train. 



Radio 



Direct 
Verbal 



Verbal 

confirmation 
Verbal 

confirmation 



Radio or 
message 



Radio dispatcher 
or drop note 
at first 
communication 
point (See Task 
B, step 6) 



Radio 

Paper & 
Pencil 



Verbal 

confirmation 



30 

o 



to 
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B-5 Determine Length Of Train 



Operational Sequence 



External 
Source 



Front Brakeman 



Radio 



Rear Brakeman or 
Conductor 



Dispatcher 



Engineer 



Zero mile 
marker. 



Mile marker 



erJc 



■6 



Determine le igth of trai l 



Notify eng 



neer of tra 



n length. 



4> 



Notify conducto 



S|-tS_E 
of train 1 



(3 



ngth. 



V 



Records trai 



Yes 




^^^^Radio di 
No 

-k — 



1 length. 



her? 



o 



Write note. 



b 



0 



Drop note f: 
first commu: 



om caboose it 
ication poii t. 



84 
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B-5 DETERMINE LENGTH OF TRAIN 

ij^ Radio dispatcher? 

This is not a critical decision. The decision depends on the location 
of the train relative to the next message drop coimiuni cation point, 
the work load of the conductor, and the apparent work load of the dis- 
patcher (the latter judged by the volume of radio calls monitored). 



4 



erJc 
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C-1 REGISTER AT INTERMEDIATE STATIONS 

Company rules require trains to register at intermediate stations 
and to proceed only if oncoming trains have alreacly passed by reading 
the register. The conductor can'determine if the oncoming train has 
passed and that it is safe to proceed. If it is not safe to proceed, 
the conductor would notify the engineer and wait until the train 
does pass. All delays should be cormiunicated to the dispatcher. 

If the conductor misreads the register and instructs the engineer 
to proceed, the result could be a head-on collision. 



ERIC 
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TASK NO. C-1 TASK TITLE Register at Intermediate Stations 

SUB-TASK NO. SUB-TASK TITLE 



STEP 
NO. 



DIFFICULTY 
HAZARD 
CRITICALITY 
DURATION 
FREQUENCY 

^Considerable delay p( 
for train to pans. 



2- 
As 



DESCRIPTION 



Register train 
at intermediate 
stations. 



Knowledge of 
^hich stations 
require 
registering. 
Procedure ^ 
followed in^ 
'Registering^ 



Determine if it 
is safe to 
proceed. 



Knowledge of 
safe con- 
ditions under 
vhich to 
Proceed. 



INPUT (STIMULUS) 

TuiSFLAr 



INFORMATION 



Time piece 



COMM EQUIP 



Register 
>ook 



INFO PROCESSING 
DECISION MAKING 



Confirming that on- 
coming trains have 
passed the station 



niiTPUT rRygPi 



ACTION 



Write train nunter 
time of arrival 



Signal engineers 
to proceed and 
write time of 
departure in 
register. 



Direct ver- 
bal hand, 
lantern, 
radio, 
vriting 
instrument 



COMM EQUIP 



Writing 
instrument 



FEEDBACK 
(RESULTS) 



Visual 

confimation 
that register 
is complete. 



Visual that 
train begins 
to move. 




120 
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SB-TlsTTirfl^'^'^'* ^"tennediate Stations 



DIFFICULTY ] 
HAZARD 

CRITICALITY 5 
DURATION 2-10 Minutes* 

FREQUENCY As Required 

♦Considerable delay possible waiting 
for train to pass. 



I NPUT (STIMULUS) 
r^AH^xJ, iuisflAt 



INFORMATION 



COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT fRFgPQHSfi) 

ACTION I MUL 



COMM EQUIP 



FEED&ACK 
(RESULTS) 



COMMENTS 



Knowledge of 
^hich stations 
requi re 
registering, 
f^rocedure 
followed in 
f'egistering. 



rime piece 



Write train nurrter 
time of arrival 



Writing 
instrument 



Visual 

confirmation 
that register 
is complete. 



Knowledge of 
>afe con- 
ditions under 
^hich to 
>roceed. 



Register 

500k 



Confirming that on- 
coming trains have 
passed the station 



Signal engineers 
to proceed and 
write time of 
departure in 
register. 



Direct ver- 

Dal hand, 

lantern, 

radio, 

/riting 

instrument 



Visual that 
train begins 
to move. 



If it is not saf( 
to proceed, the 
train would wait 
The dispatcher 
would be called 
if delay was 
excessive. 
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C-1 Register at Intermediate Stations 



Operational Sequence 



External Source 



Arrival 
it 

Inter 
ned 
Station 



er- [vV 
iate^ 



ime piece 
)f the p-A 
train 
nember 

legisterDook 



Regis t 
Time o 
Depart 



Walk b(i 
to tra 



Conductor 



Is registsring required? 




YES 



Walk to 



Register 
-^^time of 



Has on 



re 



Dispatcher 




Station 



train number. and t?ie 
rrival 



coming train passed the station? 



k back to train 
Notify engineer of 



Notify d 



Engineer 



delay 



spatcher of delay 



Notify 
engineeli 
to pnrc eed 
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C-1 REGISTER AT INTERMEDIATE STATIONS 



1.^ Is registering required? 



Company policy dictates when registering is required. The conductor 
must know the policy and determine if it applies in the situation at 
hand. If the conductor should forget, the other crew member would 
remind him that registering is required. 
20> Have oncoming trains passed the station? 



The conductor reads the register to determine what trains have 
passed and when. He must know which trains must have passed before 
proceeding. This information might be contained in the time table 
or in a special train order. 
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C-2 INSPECT TRAINS ON THE ROAD 
C-2.1 Inspect Owii Train 

This is done at every opportunity by the brakemen and conductor. 
As the train rounds a curve the train is visible from the ends. The 
nwst conmon problems include sparks or smoke from the wheels, unusual 
tilt of a car, or dragging equipment. If anything unusual is seen, 
the engineer is notified and the train may be stopped to allow closer 
investigation. If the problem demands quick action, the emergency 
brake will be activated. 
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TASK NO. C-2 
SUB-TASK NO* C-2J 



TASK TITLE Inspect Trains on the Road 
SUB-TASK TITLE Inspect Own Train 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



Coi 

Whi 



STEP 
NO. 



DESCRIPTION 



INPUT (STIMULUS) 



INFORMATION 



COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT 



ACTION 



E) 



[TRDT 
COMM 



EQUIP 



FEEDBACK 
(RESULTS) 



Inspect own 
train on curve 



Knowledge of 
common problems 
and their 
visual cues. 
Sparks or 
smoke from 
^^/heels, dust 
blowing from 
one wheel , 
unusual tilt 
of a car, 
dragging 
equipment, 
shifted load, 
etc. 



Was there anything Notify 
unusual seen? engineer 



Is emergency braking 
required? 



Activate the 

emergency 

brake 



Direct 
verbal 

Emergency 
brake 



Engineer 
acknowledges 
receipt of 
message 
Sound of 
escaping 
air, train 
slowing 



ERLC 



125 



4 



« 



TASK TITLE Inspect Trains on the Road difficulty 3 

SU3-TASK TITLE Inspect Own Train HAZARD G 

CRITICALITY 3-4 

DURATION Continuous 

FREQUENCY Whenever Possible 



INPUT (STIMULUS) 



INFORMATION 



UibPLAI 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT rnniRPi 



ACTION 



COMM 



EQUIP 



FEEDBACK 
(RESULTS) 



COMMENTS 



Knov/ledge of 
common problems 
and their 
visual cues. 
Sparks or 
Smoke from 
^/heels, dust 
blowing from 
one wheel, 
unusual tilt 
of a car, 
dragging 
equipment, 
shifted load, 
etc. 



Was there anything 
unusual seen? 

Is emergency bra kin: 
required? 



Notify 
engineer 

J Activate the 
emergency 
brake 



Direct 
verbal 

Emergency 
brake 



Engineer 
acknowledges 
receipt of 
message 
Sound of 
escaping 
air, train 
slowing 



TO 
O 

TO 



ro 
as 
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C-2 Inspect Trains on the Road 
C-2.1 Inspect Own Train 



External Source 



Trai 



Ciintinues 
Mdnitoring 



Crew Member 



NO 



127 

7 



Monitors train 
of unusual condi 



for 




Troubl 



YES 



YES 



Activates i 
emergency 
brakes 



Radio 



appearance 
tions. 



Emergency brakes required 



Notifies enginee r 



Operational 



Engineer 



izs 



ERIC 



ins on the Road 
)wn Train 



Crew Member 



itinues 
litoring 



Monitors train 
of unusual condi 



for 




_N0 Xn X Troubli 

YESXVfto 



<3>^ 



YES 



Activates 
emergency ^ 
brakes ^ 



Radio 



appearance 
tions. 



Operational Sequence 



Engineer 



Emergency brakes required 



Notifies enginee r 



12? 

^' ■ 7 



r. " 
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C-5 SET OUT OR PICK UP CARS 
C-5.4 Bl9ck-Unblock Wheels 

Depending on the grade, number of cars on the siding with operative 
hand brakes, the crew member may decide that blocking is required. . 
Company-rules often dictate conditions which require blocking. The 
crew member must find a suitable block, such as a piece of wood. 
The block is placed under the wheel. The engineer is signalled to 
move and stop. If the wheel rolls entirely over the block, it is reset 
and the engineer is again signalled to move and stop. To unblock a, 
wheel, the engineer is signalled to move the train and the block is 
removed. 
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TASl* 
SUB- 


: NO. C-5 

•TASK NO. C-5. 4 


TASK TITLE Set out or pick up cars 
SUB-TASK TITLE Block-unbl ock wheels 




DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 1 

FREQUENCY ^ 


STEP 




INPUT fSTlMULUS) 




OUTPUT ^RKRPONSF^ 




NO. 


DESCRIPTION 


INFORMATION 


COMM EQUIP 


INFO PROCESSING 
DECISION MAKING 


ACTION 


CURTROL 
COMM EQUIP 


FEEDBACK 


1 


Determine if 
blocks are 
required. 


Grade, number 
of operative 
hand brakes, 
company 
regu i acions 




Should blocks be 
used 








, 2 


Find "chunk" 
to use as block 


Visual sur- 
veillance of 
area for some- 
thing to use 
as a block 




Knowledge of what - 
will make a good 
block 


Retrieve • 
object 






3 


Place block 
under wheels 


Knowledge of 
correct 
position of 
block 






Place block 
under wheels 




Visual 

confirmation 
that block 
is properly 
set 


4 


Signal engineer 
.to move and stop 


Knowledge of 
the use and 
meaning of 
signals 




Train must move 
just enough to 
squeeze block with 
wheel, if the 
wheels roll over 
block It must be 
reset 


Signal 

(See Task A-1) 


Hand, lanter 
radio 


1 V lb Ud 1 

observation 
of train's 
movement 


5 


Unblock wheels 


Visual obser- 
vation that 
block is set 






Signal to move 
train and remove 
block 


Hand, lan- 
tern, radio 


Visual 

confirmation 
that blocks 
removed. 




4 








I 

w 
i: 


131 




t 


4 






4 ¥ 









TASK TITLE Set out or pick up cars difficulty ^ 

SUB-TASK TITLE Block-unblock wheels HAZARD CD 

CRITICALITY 3 

DURATION Minutes 

FREQUENCY As RS^red 



INPUT (STIMULUS) 



INFORMATION 



Tn^FLST 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



ACTION 



COMM EQUIP 



FEEDBACK 
(RESULTS) 



C(»1MENTS 



Grade, number 
of operative 
hand brakes, 
company 
regulations 



Should blocks be 
used 



Visual sur- 
veillance of 
area for some 
thing to use 
as a block 



Knowledge of 
correct 
position of 
block 



Knowledge of 
the use and 
meaning of 
signals 



Visual obser- 
vation that 
block is set 



Knowledge of what 
will make a good 
block 



Retrieve 
object 



Place block 
under wheels 



Visual 

confirmation 
that block 
is properly 
set 



Train must move 
just enough to 
squeeze block with 
wheel , if the 
wheels roll over 
block it must be 
reset 



Signal 

(See Task A-1) 



Hand, lanterji 
radio 



Visual 
observation 
of train's 
movement 



Signal to move 
train and remove 
block 



Hand, lan- 
tern, radio 



Visual 

confi rmation 
that blocks 
removed* 
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C-5 Set Out Or Pick Up Cars 
C-5.4 Block - Unblock Wheels 



Operational Sequences 



External Source 



Crew Member 



Engineer 



Company rules, 

Incline of 
tracks, # of 
cars with 
operative hand brakes. 



Memory 



Are blocks requi 
Yes 



Is there anythi 
can be used as 
-O 



red? 



ng around that 
3 block? 



No 

I Yes 

Retrieve "chunl 

I Place block un( 
~i \ Signal engineei 



to be used as block. 



er wheel. 



to move train orf Otop 



^Is block set prt 

ires 

I No 



perly? 



t Moves and stops 
train. 



Inspect wheel 
Is block pres< 



: or presence of block, 
t? 



I Yes 

Signal engineer 
train and stop 



Remove block. 



Signal enginee 



I Move and stop 
train. 



to proceejd. 
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C-5.4 Block-Unblock Wheels 

1^ Are blocks required? 

Company rules, regulations and policies. .specify situations where 
blocks are required. The crew menter must consider the incline of the 
track and the nunter of cars with operative hand brakes engaged. 
Is there anything around that can be used as a block? 
This requires a little creativity in selecting a suitable object as 
a block. Objects not expressly made to be used as a block must be 
considered. Experience is the main guide in evaluating whether an object 
is suitable for use as a block. 
3^ Is block set properly? 

Visual observation of block wedged between the wheel and rail 
indicates proper set. If the wheel has rolled over the block it must 
be reset. 

4^ Is block present? 

This decision is a siiriple go-no go decision based on visual 
observation of the wheels of the car. 
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TASK NO. C-5 TASK TITLE Set OUt Of pick up cars DIFFICULTY 

SUB-TASK NO. C«5.5 SUB-TASK TITLE Set-release hand brakes HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 



DESCRIPTION 



INPUT (STIMULUS 



INFORMATION 



UlSHLAI 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT m , mi^^ 



ACTION 



COMM EQUIP 



FEEDBACK 
(RESULTS) 



Set-release 
hand brakes 



(SEE T 



S K A-5 ) 
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TASK TITLE Set out Or pick up cars 
SUB-TASK TITLE Set-release hand brakes 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 
F 

4-5 

2 Minutes 
As Required 



INPUT 



INFORMATION 



(STIMULUS) 

— mlbPLXi 



UibPLX l 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT rRESPONSE) 
ACTION UJNTROL 

COMM EQUIP 



FEEDBACK 
(RESULTS) 



COMMENTS 



(SEE T / 



S K A-5 ) 
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C-5 SET OUT OR PICK UP CARS 
C-5.6 Control Auto and Pedestrian Traffic 

Occasionally, a set out or pick up is made across a pedestrian 
or grade crossing. If the train is not blocking the crossing, a crew 
member, out of courtesy, will lift the gate (if necessary) and signal 
the traffic to cross the track if he determines it is safe to do so. 



135 CL 



TASK NO. C-5 
SUB-TASK NO. C-5.6 



TASK TITLE Set out Of pick up caiTS 

SUB-TASK TITLE Control auto and pedestrian traffic 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 



DESCRIPTION 



Signal traffic 



INPUT (STIMULUS) 



INFOR>iATION 



Geography 
of the immedi- 
ate are^i and 
layout of the 
tracks. 



Lift crossing 
gate if 
necessary 



COMM EQUIP 



Oncoming 
trains 



INFO PROCESSING 
DECISION MAKING 



(SAME AS ST 



; P 1) 



Knowledge that it 
is safe for the 
traffic to cross 
the tracks. 



OUTPUT (RKSPI 



ACTION 



Wave arm 



Physically lift 
and hold gate 



m: — 

COMM EQUIP 



Lantern 



FEEDBACK 
(RESULTS) 



Gate 



Visual 
observation 
that traffic 
is beginning 
to move 
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TASK TITLE Set out or pick up cars 

SUB-TASK TITLE Control auto and pedestrian traffic 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

B 
5 

1-10 Minutes 
As Required 



INPUT (STIMULUS) 



INFORMATION 



Geography 
of the ifnmedi- 
ate are^i and 
layout of the 
tracks. 



VTSVUKl 

COMM EQUIP 



Oncoming 
trains 



INFO PROCESSING 
DECISION MAKING 



Knowledge that it 
is safe for the 
traffic to cross 
the tracks • 



OUTPUT rWRSPi 



ACTION 



Wave arm 



VJZ — 

COMM EQUIP 



Lantern 



FEEDBACK 
(RESULTS) 



Visual 
observation 
that traffic 
is beginning 
to move 



CC^iMENTS 



(SAME 



AS ST 



P 1) 



Physically lift 
and hold gate 



Gate 
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C-5 Set Out Or Pick Up Cars 

C-5.6 Control Auto/Pedestrian Traffic 



Operational Sequence 



External Source 



ERIC 



Crew Member 



No 



Signal cars/ 
pedestrians 
to stop. 



No 



No 



^jS^ Is it necessary to control 
^ auto/pedestrian traffic? 



.y Walk to proper position for control. 



I Monitor traffic, presence of 
oncooiing trains. 



2 \Is it safe for traffic to pass? 

I Yes 

Lift traffic gate if necessary 
V> Signal cars/pedestrian to proceed 



3 \ls train going to proceed? 
Yes 



Signal cars/pedestrian to stop. 



Lower gate. 



0 



Return to train. 
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C-5.6 Control Auto/Pedestn'an Traffic 

^ Is it necessary to control A/P traffic? 

The crew menfcer must consider the expected length of time the 
train will remain in position and if cars and/or pedestrians wish to 
cross tracks. Often this is done as a courtesy. 
<^ Is it safe for traffic to pass? 

The crew member must determine if the engineer will move the train 
and if any other train is approaching on another track. Visual and 
auditory cues are used to detect approaching trains. Knowledge of, 
schedules is used to predict an oncoming train. 
<(3p> Is train going to proceed? 

The primary cue used to determine if the train is about to move is 
the sound of the brakes being released. The engineer will usually 
signal with a standard signal on the horn. 
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C-5 SET OUT OR PICK UP CARS 

i 

C-5. 7 Conduct Air Brake Test 

When cars are picked up or set out, a brake test is performed, 
The angle cocks on all cars must be open. The engineer is then 
directed by the conductor to punip air into the brake lines. The 
conductor verifies that the pressure is sufficient in the caboose 
by looking at the pressure on the pressure gauge. If the pressure 
is not sufficient, the brakemen walk the train to discover the problem 
and repair it. Usually it. will be a closed angle cock or a broken air. 
hose. If the pressure is sufficient, the brakemen walk the train 
and inspect the pistons of each car to determine if the piston is 
out sufficiently. If not, the problem is corrected or noted if not 
correctable. The conductor then directs the engineer to reduce pressure 
by 20 lbs. This is verified by the conductor by looking at his gauge. 
The conductor then determines if the pressure drops more than 5 lbs/ 
minute by watching the gauge for one minute. If the leak rate exceeds 
5 Ibs/min, the brakemen trouble shoot and repair the problem. The brake- 
men then inspect the pistons on all cars to be sure they are pushed 
in (released) properly. If not, the car will be cut out (that is, 
the air will be made to bypass the car), and its tanks bled to release 
the brake. The conductor will be notified and the proper repair forms 
will be filled out on the car. If the pistons are all properly released, 
the test is successfully ended. 
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TASK NO. C-5 TASK TITLE Set out OP pick up carS ■ DIFFICULTY 3 

SUB-TASK NO. C-5. 7 SUB-TASK TITLE Conduct air brake test hazard 

CRITICALITY 3 
■ - - DURATION 10-60 
FREQUENCY Each t 

set 01 



STEP 
siKJ . 




INPUT (STIMULUS) 


INFO PROCESSING 


OUTPUT r RESPONSE) 






INFORMATION 


COMM E^UIP 


DECISION MAKING 


ACTION 


CONTROL 
COMM EQUIP 


FEEDBACK 
(RESULTS) 


1 


Verify that all 
angle cocks are 
open 




Angle cock 


Is angle cock open? 


Open cock 


Angle cock 


Visual 




2 


Notify engineer 
that all is 
ready for the 
test to begin. 


Conductor's 
directive 


Direct 
verbal 




rvau 1 u 

Engineer 


KaQIO 


Verbal 

confirmatior 




3 


Verify that 
pressure comes 
up to proper 
pressure 


Knowledge of 

proper 

pressure 


Pressure 
gauge 


Is the pressure 
sufficient? 


Radio engineer. 
If insufficient 
pressure then 
troubleshoot 
for difficulty 


Radio 


Verbal 




4 


Verify that 
pistons on cars 
are out 


Knowledge of 
how far pis- 
ton should be 
out 


Piston 


Is the piston in 
the proper 
position? 


Leave caboose and 
walk the train 
to inspect pistons 
If inoperative, 
troubleshoot and 
notify conductor 




Acknowledgemer 
of message 


t 


5 


Notify engineer 
to release 
pressure 


Steps 2 and 3 
check out 






Radio 
engineer 


Radio 


Verbal 

confirmation 
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TASK tlTl>E Set out or pick up cars 
SUB-tASK TiUE Conduct air brake test 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



10-60 minutes 
Each time cars are 
set out or picked up 



jtK jUt_(STIhaiLUS) 



INFOKK^TION 



Conductor's 
directive 



Di rect 
verbal 



Knowle^Qe of 

proper 

pressure 



Knowle^iQe of 
how f^f pis- 
ton should be 
out 



COMM EQUIP 

Angle cock 



Pressure 
gauge 



Piston 



Steps 2 and 3 
check out 



INFO PROCESSING 
DECISION MAKING 



Is angle cock open? 



Is the pressure 
sufficient? 



Is the piston in 
the proper 
position? 



OUTPUT rRRSPONSE} 



ACTION 



Open cock 



Radio 
Engineer 



Radio engineer. 
If insufficient 
pressure then 
troubleshoot 
for difficulty 



Leave caboose and 
walk the train 
to inspect pistonj 
If inoperative, 
troubleshoot and 
notify conductor 



Radio 
engineer 



CONTROL 

COMM EQUIP 



Angle cock 



Radio 



FEEDBACK 
(RESULTS) 



Visual 



Radio 



Radio 



Verbal 
confirmatior 



Verbal 



Acknowledgemeijt 
of message 



Verbal 

confirmation 



COMMENTS 
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TASK NO. C-5 
SUB-TASK NO. C-5.7 



TASK TITLE Set out or pick up cars 
SUB-TASK TITLE Conduct air brake test 



DIFFICULTY 


3 


HAZARD 


- > 


CRITICALITY 


3 


DURATION 


10-60 


FREQUENCY 


Each 1 




set 01 



STEP 
NO. 



DESCRIPTION 



Verify that 
pressure 
reduced 20 lbs, 



INPUT (STIMULUS) 

— TbibPLAT 

COMM EQUIP 



INFORMATION 



Pressure 
gauge 



INFO PROCESSING 
DECISION MAKING 



Did pressure drop? 



OUTPUT /-RTTRPi 



ACTION 



Radio engineer 



COKM EQUIP 



Radio 



FEEDBACK 
(RESULTS) 



Verbal 

confirmation 



Check for leak- 
age 



Pressure gauge 
drops more 
than 5 lbs. in 
one minute 



Verify that 
pistons on all 
cars are in 



Knowledge of 
proper piston 
position 



143 



Pressure 
gauge 



Piston 



Is the piston in 
the proper 
position? 



Radio engineer 

If too much 
leakage— trouble- 
shoot difficulty 
and repair 



Leave caboose 
& inspect piston. 
Notify engineer. 



Radio 

Air hose 
angle cock 
of cars 



Verbal 

confirmation 
Leakage stops 



Radio 



Verbal 

confirmation 



TASK TITLE Set out or pick up cars 
SUB-TASK TITLE Conduct air brake test 



DIFFICULTY 
HAZARD 
CRITICALITY 
DURATION 
"FREQUENCY 



10-60 Minutes 
Each time cars are 
set out or picked up 



INPUT (STIMULUS) 



INFORMATION 



UibPLAI 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT /-RffgPi 



ACTION 



IIKUL 

COMM EQUIP 



FEEDBACK 
(RESULTS) 



CCMMENTS 



Pressure 
gauge 



Did pressure drop? 



Radio engineer 



Radio 



Verbal 

confirmation 



Pressure gauge 
drops more 
than 5 lbs. in 
one minute 



Pressure 
gauge 



Knowledge of 
proper piston 
position 



143 



Piston 



Is the piston in 
the proper 
position? 



Radio engineer 

If too much 
leakage— trouble- 
shoot difficulty 
and repair 



Leave caboose 
& inspect piston. 
Notify engineer. 



Radio 

Air hose 
angle cock 
of cars 



Verbal 

confirmation 
Leakage stops 



Radio 



Verbal 

confinmation 
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C-5 S«t Out Or Pick Up Cars 
C-5.7 Conduct Air Brake Ttst 



1 of 3 pages 



Operational Sequence 




RDTR No. 2(3 



C-S S«t Out Or Pick Up Cars 
C-S.7 Conduct Mr Irak* Ttst 



2 of 3 pagts 



Operational Sequence 



External 
Source 



Conductor 



Radio 



Iniineer 



Raar and Front Kr^k>.>>n 



ERIC 



CP 



Direct to cWeck pistons on all c« 



Notify 



Noti 



conductor. 



Notify 



y engineer 
Sh-1SE£ 



Last car 
to inspe 



Walks along train 



Inspects pistons 



Is pisfon rod out? 



Return to engine or 
caboose* 



conductor. 



0 release pressure. 



9 



No 



o 



Release pressure. 



Troubi 

(See prfocedure 



ejshoot for difficulty 
above*) 



1^ 
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C-5.7 Set Oiit Or Pick Up Cars 
Conduct Air Brake Test 



3 of 3 pages. 



Operational Sequence 



ERIC 
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C-5.7 Conduct Air Brake Test 

<(}^ Is everything ready for air test to begin? 

The conductor must be sure that all functions of set out or pick up 
have been complete and that the angle cocks on all the cars are open. 
2^ Is pressure sufficient? 

This requires simple check reading of the pressure gauge. 
Minimum and maximum allowable pressures must be known. 
3^ Problem found? 

The major cause of failure is a broken air line or a closed angle 
cock. A broken air hose can be detpcted by the sound of escaping air. 
Angle cocks must be checked visually. 
4^> Is piston rod out? 

The'operator must have knowledge of acceptable piston length. This 
is a double check against the pressure gauge, 
sj) Did pressure reduce 20 lbs? 

The operator must remember the initial setting with the pressure up 
and determine if the pressure dropped sufficiently. 
6^ Did pressure drop more than 5 lbs. in one minute? 

This is determined by observing the gauge and timing one minute 
on a watch. This is the brake pipe leak test. 
9!) Is piston rod in? 
See Decision 4. 
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C-6 MAINTAIN RECORD OF ALL CARS SET OUT OR PICKED UP 

There are four main types of forms that are filled out by the 
conductor when cars are picked up or set out: wheel report and switch 
list, bad order form, defective car report, and blind siding report. 
Appendix B contains examples of each of these forms. The information 
required is contained on the waybills for the cars or is obtained by 
direct observation of the cars. 
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ST2P 
NO. 



TASK NO. C-6 
SUB-TASK NO. 



TASK TITLE Maintain record of all cars set out or picked uD 

SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



l-£ 

As 



DESCRIPTION 



Prepare switch 
list and wheel 
report 



Prepare "bad 
order" set out 
form and/or 
defective car 
report 



Prepare "blind 
siding" report 



INPUT (STIMULUS) 



INFORMATION 



List of cars 
picked up 



Car(s) is 
being set out 
as bad order. 
Reason, car 
number, where 
billed to, 
from, etc. 



UISFEXi 
COMM EQUIP 



Train list 
Waybills 



Radio 

Direct 

Verbal 
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INFO PROCESSING 
DECISION MAKING 



Knowledge of what 
has to be listed 
and/or deleted 



Knowledge of what 
information is 
required to fill 
out forms. 



Knowledge that 
form is required. 



OUTPUT 



ACTION 



Record 
necessary 
information on 
forms 



Fill out 

necessary 

forms. 



Fill out 

necessary inform- 
ation 



m — 

COMM EQUIP 



Writing 
implements 
and forms 



Writing 
implement 
and forms. 



Writing 
implement 
& form 



FEEDBACK 
(RESULTS) 



Visual 
observation 
that forms 
are complete. 



Visual 
observation 
that form is 
complete. 



Visual 

confirmation 



ERIC 



TASK TITLE Maintain record of all cars set out or picked UD difficulty 2 

SUB-TASK TITLE Kiv-i^cu HAZARD 

CRITICALITY 1 
DURATION 1-5 Minutes 
FREQUENCY As Required 


INPUT fSTIMULUS) 


INFO PROCESSING 


OUTPUT niVSPONSF^ 




COMMENTS 


INFORMATION 


COMM EQUIP 


DECISION KAKING 


ACTION 


'CUflTftOL 

COMM EQUIP 


FEEDBACK 
(RESULTS) 


List of cars 
picked up 


Train list 
Waybills 


Knowledge of what 
has to be listed 
and/or deleted 


Porn vv4 

necessary 
information on 
forms 


wri ting 
impl ements 
and forms 


Visual 
observation 
that forms 
are complete. 




Car(s) is 
being set out 
as bad order. 
Reason, car 
number, where 
billed to, 
from, etc. 


Radio 

Direct 

Verbal 


Knowledge of what 
information is 
required to fill 
out forms. 


Fill out 

necessary 

forms. 


Writing 
implement 
and forms. 


visua 1 
observation 
that form is 
complete. 








Knowledge that 
form is required. 


Fill out 

necessary infom- 
ation 


Writing 
impl ement 
& form 


Visual 

confirmation 












i: i; 


a 


i 
• 
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C-6 Maintain Record of all Cars 
Set Out or Picked 



Operational Sequence 



External 
Source 



Train list and 
way bills. 



Conductor 



6 



Inspect train 
list and way 
bills. 

Prepare switch 
list and/or 
wheel report. 



0 



Other Crew Members 



^een 



J. /*v Have any cars 
O-^^i^l O set out or picked up? 



Yes 



No 



Revise switch tist 
and/or wheel report. 



Was set out fcr 
"bad order"? 



Yes 

Fill out "bad brder*' 
set out forms. 

,Was set out at Iflind siding? 
res 

Fill out blind i 



Submit to agent 



Discuss with 
conductor 

set outs 
S \ and/or % 
yCv pick ups. 



iding report, 
at first opportunity. 



ERLC 
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C-6 MAINTAIN RECORD OF 
ALL CARS SET OUT OR PICKED UP 

^y> Have any cars been set out or picked up? 



The conductor will be aware of any set outs or pick ups because of 
the activities required. He must verify what car numbers were set 
out and picked up. This is often not checked first hand but rather 
is obtained from the train list. 
2/> Was set out- for "bad order"? 



The conductor must make the decision to set out a car as a bad 
order (i.e., hot journal, broken knuckles, etc.). Therefore, this 
information is self-generated. 
3?> Was set out at a blind siding? 



A blind siding is a siding at which there is no agent (i.e., 
an unattended siding). If there is no agent present, a blind siding 
report must be filled out and submitted to an agent at the first 
opportunity. 
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C-7 CHECK SPEED OF TRAIN 

If a crew member judges that the train's speed may be excess for 
the circumstance, he determines the speed by timing the interval 
between mile posts and converting that time to miles per hour using 
a conversion table usually found in the time table. 

The judgment of excessive speed is based on visual, auditory, and 
motion- cues. The computed speed is conmunicated to the engineer. 



« 
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TASK NO. c-7 TASK TITLE Check Speed of Train DIFFICULTY 

SUB-TASK N'O. SUB-TASK TITLE HAZARD 

CRITICALITY 
DURATION 1 
FREQUENCY As 



STEP 
NO. 


DESCRIPTION 


INPUT fST 
INFORMATION 


IMULUS) 
Dibi'LAl 

pnMM PHI IT P 


INFO PROCESSING 
DECISION MAKING 


niiTPirr f^ji, 

ACTION 


COMM EQUIP 


FEEDBACK 
(RESULTS) 


1 


Determine time 
taken to pass 
mile posts 


Judgment that 
speed may be 
in excess 
based on 
slow signals, 
orders special 
instructions, 
rules, time 
table 


Mile posts 
Time piece 




3bserve time 
Diece as locomotiV( 
}asses mile posts. 
Subtract values 
bo determine time 
Prom one mile post 
to the next. 






2 


Determine speed 
of train 




Table con- 
tained in 
time table 




Notify the 
jngineer of speed 
snd instruct to 
»how if necessary 




Acknowl edge- 
ment of 
message by 
engineer 



















TASK TITLE Check Speed of Train 

SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 Minute 
As Required 



INPUT (STIMULUS) 


INFO PROCESSING 
DECI<?ION MAKING 






FEEDBACK 

(RESULTS) 


COMMENTS 


INFORMATION 


UibJfLAl 

COMM EQUIP 


OUTPUT fRE^ 
ACTION 


COMM EQUIP 


Judgment that 
speed may be 
in excess 
based on 
slow signals, 
orders special 
instructions, 
rules, time 
table 


Mile posts 
Time piece 




}bserve time 
3lece as locomotive 
)asses mile posts. 
Subtract values 
to determine time 
From one mile post 
to the next. 










Table con- 
tained in 
time table 




Notify the 
engineer of speed 
ind instruct to 
;how if necessary 




Acknowledge- 
ment of 
message by 
engineer 














IBs 





TO 
O 



z 
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C-7 Check Speed of Train 



Operational Sequence 



External Source 



Front Brakenan 



Engineer 



Cues to 
train speed 



Mile posts.. 



Time 
piece. 



rsionx 



Conversion, 
table 
Usual 

in time table) 



Time table, 
specia! 
orders 

slow boards « etc. 



aDlex 



Speed limits 
slow orders, 



No 



O 



Does train speed 
seem excessive? 



Yes 



■o 



■6 



Determines time 
between mile posts. 



Converts time 
to MPH. 



4i 



Q_No__^^Is speed 



excessive? 



Yes 



D 



Directs brakeman 
to check 
^ speed. 



Notifies 
—Is J engineer 

T °^ 
conrmted speed 



Acknow- 
edges. 



(\ Reduces 
speed 



NO Is speed 
excessive? 



Notify 
-Is I engineer 
to reducft 



O Reduces 
speed. 
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C-7 CHECK SPEED OF TRAIN 



Does train speed seem excessive? 



Brakeman continuously receives vestibular, visual, and auditory 
cues related to the speed of the train. From experience he learns to 
estimate speed. In memory he must store speed limits, special orders, 
etc., and recall them at the appropriate time. A judgment is made 
comparing the desired speed with the estimated speed. 
2y> Is speed excessive? 



This merely requires a comparison of the calculated speed with the 
maximum allowable speed at that location, fteximum allowable speed can 
be found in the time tables, special orders, rule books, etc. 
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C-8 RUN TRAIN WITH BACK-UP HOSE 

Back-up'hoses are not used very often in freight, but are more 
cormion in passenger service. The emergency brake lever in the 
caboose can be used like a back-up hose if the caboose is the end 
car while backing up. If a long line of cars is being backed up, 
a back-up hose may be connected to the last car's air hose. Connecting 
a back-up hose to the air hose is identical to connecting the air 
hoses of two cars together. By operating the level of the back-up 
hose the crew member can apply or release the brakes to slow or 
stop the train. 

4 
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TASt 
SUB- 


: so. c-8 

'TASK NO. 


TASK TITLE Run Train with Back-Up Hose 
SUB-TASK TITLE 




DIFFICULTY 3 
HAZARD B 
CRITICALITY 4 
DURATION Less t 

FREQUENCY Infreq 


STEP 




INPUT ^STIMULUS) 


INFO PROCESSING 


OUTPUT rRFSPONSE^ 






NO. 


DESCRIPTION 


INFORMATION 


U loir LAI 

com EQUIP 


DECISION MAKING 


ACTION 


UUnXKUL 

COMM EQUIP 


FEEDBACK 
(RESULTS) 




1 


Connect back-up 
hose 


Directive from 
conductor 


Verbal 




Engage gladhands 
of back-up hose 

W 1 til air nosc 


Back-up 
hose, air 
hose 


If connection 
is successful 
the ends will 
b Lay togetner 


T 
T 


2 


Open angle cock 
or car 


Back-up hose 
successfully 
connected & 
back-up valve 
closed 


Back-up hose 




Turn angle cock 


Angle 
cock 


Sound of 
air bleeding 
into back-up 
hose 




3 


Signal engineer 
to Dack up 
train 


Ready to begin 
back-up 


Visual 


All is ready to 
begin operation 


Radio or hand- 
lantern signal 


Radio 
Lantern 


Train begins 
to move 




4 


Controls move- 
n»ent of train 
with back-up 
hose 

! 
I 


Environmental 
conditions, 
track con- 
ditions, switch 
positions, etc. 




Is it safe to 
proceed? 

Is speed excessive? 


Operation of 
lever on 
back-up hose 
Applies brake 

fn <slnw fir ^frin 

i>u d 1 yjTi Ui d tup 

the train 

5 

U 

U 


Back-up 
hose lever 

iGi 


Sound of 
escaping 
air, motion 
of train. 
















1 





TASK TITLE Train with Back-.Up Hose DIFFICULTY 3 

SUB-TASK TITLE HAZARD BC 

CRITICALITY 4-5 

DURATION Less than 5 minutes 

FREQUENCY Infrequent 



INPUT ^STIMULUS) 




oiiTPirr ^RFRPnNSE^ 




COMMENTS 


INFORMATION 


COMM EQUIP 


INFO PROCESSING 
DECISION MAKING 


ACTION 


LUNiKUu 

COMM EQUIP 


FEED&ACK 
(RESULTS) 


1 recti ve from 
onductor 


Verbal 




Engage gladhands 
of back-up hose 
with air hose 


Back-up 
hose, air 


If connection 
is successful 
the ends will 
stay together 


This operation 
is the same as 
Task A-3.2 


ack-up hose 
uccessfully 
onnected & 
ack-up valve 
losed 


Back-up hose 




Turn angle cock 


Angle 
cock 


Sound of 
air bleeding 
into back-up 
hose 


• 


Bady to begin 
ack-up 


Visual 


All IS ready to 
begin operation 


Radio or hand- 
lantern signal 


Radio 
Lantern 


Train begins 
to move 




ivironmental 
)nditions, 
^ack con- 
itions, switch 
)sitions, etc. 




Is it safe to 
proceed? 

Is speed excessive? 


Operation of 
lever on 
back-up hose 
Applies brake 
to slow or stop 
the train 


Back-up 
hose lever 

iGi 


Sound of 
escaping 
air, motion 
of train. 





C-8 RUN TRAIN WITH BACK-UP HOSE 



External 
Source 



Crew Member 



Engineer 



Conductor 



Conductor directs crew 



Cloi 

hos 

val 



member 1o connect back-up 
hose (conductor may do it 
himself I 



6 



Connects 
air hose 



4}- 



hose connected and closed 



Track 
condition 
speed of 
train, et( 




Yes 

Open angle 



Monitor 
Situation 



^ — ^ zy Is speod 
proceed? 



glad hands of hose 
of car 



cock 



Directs eng^lneer to 
back up the 



'Backs up th€ 



train 
train 



Bxcessive or is it insafe to 



Release fose lever to slow oi' stop 



9 
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C-0 RUN TRAIN WITH BACK-UP HOSE 




Is hose connected and closed? 



This is a go-no go decision. If the hose is not connected, the 

glad-hands will fall apart* Visual inspection of the back-up hose Isver 

will indicate if it is open or closed, 

^ Is speed excessive or is it unsafe to proceed? 

» 

This is a complex decision and depends on nuinber aspects of the 
situation. Such things as the track conditions, switch alignments, 
obstructions, intended objective of mission, distance to intended 
destination, etc. Experience is a prime detarminant of performance. 



9 
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D-1 HERD TRAIN INTO YARD 

After the train is given clearance to enter the yard and has been 
assigned a track number, the front brakeman may be required to walk 
ahead of the train and align switches to direct the train to the proper 
location in the yard. This may be by the yard crew, however. 

The head brakeman dismounts from the train, runs ahead, and deter- 
mines if he has enough time to throw the switch before the train arrive; 
If he does, the switch is thrown and he mounts the train as it passes. 
If he does not have enough time, he signals the engineer to stop. 

The brakeman must know the layout and track numbers of the yard. 
This is learned through experience. The task of herding can be 
hazardous. When mounting or dismounting a moving train, there is 
always a danger of falling, twisting an ankle, or straining the back. 
Also there is frequently danger from both stationary and moving 
cars on adjacent tracks. 



ERIC 
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TASK NO. 0-1 
SUB-TASK NO. 



TASK TITLE Herd train into yard 

SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



2 
FE 

5-15 
End 



STEP 
NO. 



DESCRIPTION 



INPUT (STIMULUS) 



INFORMATION 



DISPLA I 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT rRFSPi 



ACTION 



JJL 

COMM EQUIP 



FEEDBACK 
(RESULTS) 



Align switches 
to direct train 
to proper 

location in yardvhe 



Directive from 
engineer 
Track number 

re train is 
to be left 



Direct verbal 

Radio from 
yard master 



11 



Knowledge of track 
numbers and layouts 
in the yard. When 
to dismount train 
to throw switch. 



Jump off train, 
run ahead, throw 
switch (see Task 
A-2) and mount 
train as it passes 



Switch 
handles 



TASK TITLE Herd train into yard difficulty 2 

SUB-TASK TITLE HAZARD FB 

CRITICALITY 4 
DURATION 5-15 Minutes 
FREQUENCY End of mission 


INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT rRFSPONSE'i 




COMMENTS 


INFORMATION 


ui:nr LAI 
com EQUIP 


ACTION 


CuSTROL 
COMM EQUIP 


FEEDBACK 
(RESULTS) 


Directive from 
engineer 
Track number 
d»yhere train is 
to be left 

165 


Direct verbal 

Radio from 
yard jnaster 


Knowledge of track 
numbers and layouts 
in the yard. When 
to dismount train 
to throw switch. 


Jump off train, 
run ahead, throw 
switch (see Task 
A-2) and mount 
train as it passes 


Switch 
handles 

166 




May be done by 
yard personnel 
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D-1 Herd Train Into Yard 



Operational Sequence 



o 

ERIC 



Yard 
layout 



External Source 



Front Brake man 



Speed and location 
of locomotive. 



Memory 



V 



Memory 



SH~| Hon 



Monitors location and 
lignment of sv|itches. 



No 

6»' 



Is switch in proper aligninent? 



No 



^ Yes 
Align J, 
switch f\ 
(See V-/ 
Task A-2) 



VAligT 
(See 



No 



6 



Mount loconoti 
passes over sw 



Has final loc 



Yes 



Engineer 



Directiv* 
herd trai 



to 
n. 



Dism6unt and nn ahead of train. 



Can switch be safely thrown before locon|otive arrives? 

|V] Signal tc 



switch 
Task A-2) 



Signal to 



rt as it 
tch. 



tion been reached? 



Radio 



Indicates final 
location (track 
number)for train. 



stop. 



proceed. 



Yard Master 
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D-1 HERD TRAIN INTO YARD 



<!> 



Is switch in proper alignment? 



This requires knowledge of switches and their alignment. Brakeman 
must compare the desired alignment, based on intended direction of 
train, with the actual alignment. The intended direction requires 
knowledge of the yard layout and final destination for the train. 
2/> Can switch be safely thrown before locomotive arrives? 



This requires the brakeman to estimate the time of the arrival of 
the train and the time required to throw the switch. A miscalculation 
might result in the train entering the wrong track or being derailed. 
3^ Has final location been reached? 



The brakeman must remember the track number designated by the 
yard master. This is matched against his cognitive map of the yard. 
Many yards do not number the tracks or supply maps. The cognitive 
map is acquired through experience. 
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D-2 SUBMIT TRAIN DOCUMENTS 

At the termination of an operation, the conductor submits all train 
documents and forms filled out during the trip. Appendix B illustrates 
the most cownon forms filled out by the conductor and submitted during 
or at the termination of the trip. Different documents go to different 
yard personnel. The specific person receiving the various forms varies 
from company to company. 

If the train is a through freight, the documents are left on board 
for the next crew. 



ERIC 



1€9 



145 



TASK NO. 0-2 
SUB-TASK NO. 



TASK TITLE Submit train documents 

SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



2-10 

At en 



STEP 
NO. 



DESCRIPTION 



Verify that 
all forms have 
been correctly 
filled out. 



INPUT (STIMULUS^ 



INFORMATION 



Knowledge of 
required forms 
and informatiqn 
needed. 



Submit train 
documents to 
proper persons 



Knowledge of 
where forms 
are to be 
submitted 



COMM EQUIP 



Forms 



INFO PROCESSING 
DECISION MAKING 



Are the forms 
completely and 
correctly filled 
out? 



OUTPUT (m?<^}^^l,. 



ACTION 



Fill out the 
required informa- 
tion 



Submit forms 
to proper 
authorities 



COMM EQUIP 



FEEDBACK 
(RESULTS) 



Visual 
observation 



Acknowledge- 
ment of 
receipt of 
forms 



Fc 
fr 
ar 



173 
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TASK TITLE Submit train documents 

iUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

2-10 Minutes 

At end of mission 



INt^UT (STIMULUS) 



[NFORMATION 



UTSpuAi 
COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT (Bircpi 



ACTION 



'SJ^ROL 

COMM EQUIP 



FEEDBACK 
(RESULTS) 



COMMENTS 



nowledge of 
equired forms 
nd informatic 
eeded. 



Forms Are the forms 

completely and 
correctly filled 
out? 



Fill out the 
required informa- 
tion 



Visual 
observation 



nowledge of 
here forms 
re to be 
ubmitted 



173 



Submit forms 
to proper 
authorities 



Acknowledge- 
ment of 
receipt of 
forms 



For through 
freight, document 
are left on board 



171 
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D-2 Submit Train Documents 



Operational Sequence 



External 
Source 



Required 
forms. 



Conductor 



V 



Memory of what forms 
are required. 



Inspect forms. 



Have all required forms 
been completed? 



No 



Yes 



Yes 



O Complete required 
forms . 



Are forms to be left on train? 



No 



0 
o 



Take forms to proper persons, 



Submit forms. 
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D-2 SUBMIT TRAIN DOCUMENTS 
<(1^ Have all required forms been completed? 

This requires the conductor to know from memory what forms were 
required to be filled out based on the events of the mission. Company 
rules and regulations are the primary source of information. 
<(2^ Are forms to be left on train? 

If the train is to continue with a new crew, the documents are left 
on board. Whether the train will continue is indicated iri the time 
table, but is also known from experience. 
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E-1 COPE WITH DERAILMENT 

^ In the event of a derailment the engineer is signalled to stop 

the train. The conductor notifies the dispatcher of the situation. 
The brakemen provide protection for the train. Fusees and/or torpedoes 
may be dropRpd at various distances from the train. The extent of 
damage is surveyed. If possible and safe, the crew will attempt to 
rerail the train using a rerailing device. The rerailer is attached 
to the track and spiked to the tie. The engineer is signalled to move 
the train. If the rerail was successful, it is removed from the track. 
If the rerail was unsuccessful, the process can be repeated. It is 
possible that in attempting to rerail a car, the car wheel will wedge 
between the rerailer and rail causing the rerailer to break loose and 
shoot out from the rail, creating a safety hazard. 

If it is decided that rerailing would be impractical or unsafe, 
the crew would wait for assistance to arrive. The brakeman would 
protect the train and adjacent track and the conductor would contact 
the dispatcher. 



17% 
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TASK NO. E-l TASK TITLE Cope With Derailment DIFFICULTY 

SUB-TASK NO. SUB-TASK TITLE HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 


DESCRIPTION 


INPUT fSTIMULUS) 


INFO PROCESSING 






INFORMATION 


COMM EQUIP 


DECISION MAKING 


ACTION 


'tmkOL — 

COMM EQUIP 


' FEEDBACK 
(RESULTS) 


1 


Protect train 

dnu aUJaCcnt 

track 


Knowledge 
that derail- 
Ttent has 
occurred 




(SEE TASK C- 








2 


flotify dis- 
patcher of 
derailment 


Knowledge that 
derailment has 
occurred, visuc 
tactile, and 
auditory cues. 
Communication 
from other end 
of train. 


Radio 

1 


Determination of 
location of the 
train. 


Radio dispatcher 


Radio 


Acknowledge- 
ment of the 
message 


3 


Determine course 
of action 


Extent of 
derailment 
directives 
from dispatcher 
Discussion 
from crew 
Ti embers. 
Available 
equipment. 


Radio 


Determine course of 
action to be taken 


Radio for 
assistance or 
attempt to derail 


Radio 


Acknowledge- E 
ment of the i 
message ai 
m 


4 


Attach re- 
rail ina device 
to rail 


Knowledge of 
correct use 
of rerail ing 
device. Posi- 
tion of derail e 
car. , . 

L 


d 

175 




Attach rerai^.ing 
device and Gpike 
to tie 


Hammer 
i 


Visual 
observation 

176 



TASK TITLE Cope with Derailment 

SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

BE 

3,5 (Step 1) 

Indeterminant 

Infrequently 



INPUT rsT 
INFORMATION 


IMULUS) 
UiSPLAt 

COMM EQUIP 


INFO PROCESSING 
DECISION MAKING 


nilTPUT fHV 

ACTION 


5£M 

COMM EQUIP 


FEEDBACK 
(RESULTS) 


COMMENTS 


Knowledge 
that derai i - 
nent has 
occurred 




(SEE TASK C- 


0 








Knowledge that 
derailment has 
occurred, visua 
tactile, and 
auditory cues. 
Communication 
from other end 
of train. 


Radio 

1 


Determination of 
location of the 
train. 


Radio dispatcher 


Radio 


Acknowledge- 
ment of the 
message 




Extent of 
derailment 
directives 
from dispatcher 
Discussion 
from crew 
nembers . 
Available 
equipment. 


Radio 


Determine course of 
action to be taken 


Radio for 
assistance or 
attempt to derail 


Radio 


Acknowledge- 
ment of the 
message 


Extensive 
interaction 
among all crew 
members 


Knowledge of 
correct use 
of rerailing 
device. Posi- 
tion of deraile 
car. . . 


d 

175 




Attach rerailing 
device and spike 
to tie 


Haimier 
i 


Visual 
observation 

176 





TASK NO. E-1 TASK TITLE Cope With Derailment 

SUB-TASK NO. SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



3,5 

Inde 
Infr 



STEP 
NO. 



DESCRIPTION 



INPUT (STIMULUS) 



INFORMATION 



UISFCTO 
COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT (KESPg p]> ^ 



ACTION 



UJL 
COMM EQUIP 



FEEDBACK 
(RESULTS) 



Signal engineer 
to move and 
stop the train 



Rfemove re- 
railing device 



Knowledge of 
signal 
meanings. 
Rerail device 
in proper 
position 



If rerail is un- 
successful steps 
2, 3, and 4 are 
repeated 



Signal engineer 



Radio 
Lantern 



Visual 
observation 
that train 
Is moving 



All cars are 
on track 



Remove rerailing 
device, pull 
spikes 



Visual 
observation 
that rerailer 
IS removed 



178 



InfMJ3^!r^r£°P^ ^1 th Derailment 

SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

BE 

3,5 (Step 1) 

Indeterminant 

InfrequeiTtly 



INPUT 



INFORMATION 



(STIMULUS) 
7i nJISFEAt 



Knowledge of 
signal 
meanings. 
Rerail device 
in proper 
position 



All cars are 
on track 



BISFEaT 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



If rerail is un- 
successful steps 
2, 3, and 4 are 
repeated 



OUTPUT (RRgPi 



ACTION 



signal engineer 



Remove rerail ing 
device, pull 
spikes 



<0L 
COMM EQUIP 



Radio 
Lantern 



FEEDBACK 
(RESULTS) 



Visual 
observation 
that train 
is moving 



Visual 
observation 
that rerail er 
is removed 



C<»<MENTS 



ERIC 
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E-1 Cope with Derailment 



operational Sequence 
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E-1 COPE WITH DERAILMENTS 



l.> Course of action? 



This is a joint decision made by the crew based on the extent of 
damage and severity of derailment. The number of cars derailed and 
the distance the wheels have traveled from the rail must be considered. 
The available tools and outside assistance are critical. The experiences 
the crew has had in similar situations is a major determinant of the 
decision choice. 



This requires a go-no go decision regarding whether the wheel has 
returned to the track. 




rerail successful? 
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E-2 COPE WITH RUNAWAYS 
Coping with runaway cars requires split second action. Upon 
realizing that a runaway car exists, his first responsibility is to 
alert other personnel in the area. This is done by yelling. Depending 
on the situation, the crew member may attempt to derail the car by 
throwing an obstruction onto the track, align a switch to divert the 
car, open the angle cock as the car rolls by causing the brakes to 
engage or run for safety. Conceivably the crew mnber could mount 
the car and apply the emergency brake but many companies forbid such 
action. The dispatcher or yard master is notified of the situation. 
Flag protection is provided by the crew member. 



i 
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TASK NO. E-2 TASK TITLE Cope With Runaways DIFFICULTY 

SUB-TASK N0» SUB-TASK TITLE HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
N0» 


DESCRIPTION 


INPUT (STIMULUS) 


INFO PROCESSING 


OUTPUT /-RFCIPONSE^ 








COMM EQUIP 


DECISION MAKING 


ACTION 


CONTROL 

COMM EQUIP 


FEEDBACK 
(RESULTS) 


1 


Cope with 
runaway cars 


Direct voice 
car speed and 
location 




Determination of 
what action is 
feasible and safe 


Alert personnel 
in the area of 
condition. Divert 
runaway oy align- 
ing switches. 
Open angle cock. 


Direct voice 
radio 

Swi tch 

Angle cock 
















Derail runaway 
by p\<n^'»r.2 an 
obstruction in its 
path 








2 


Provide flag 
protection 


Stopped run- 
away 




SEE T A S 


( C-4 S T E P 1 








3 


Notify dis- 
patcher or yard 
master 


Runaway 






Radio or 

pilUllc UlopaLCncr 


Radio or 
pnone 


Verbal 

confirmation 
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> 




TASK TITLE cope v/i th Runaways 

Clin TACf TTTT V 




DIFFICULTY 3 
HAZARD Br 
CRITICALITY 5 
DURATION Indeterminant 
FREQUENCY Infrequent 




INPUT (STIMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT rRFRPONSE^ 


FEEDBACK 
(RESULTS) 






INFORMATION 


com EQUIP 


ACTION 


"comoL — 

COMM EQUIP 


cotmtas 




Direct voice 
car speed and 
location 




Detprmination of 
what action is 
feasible and safe 


Alert personnel 
in the area of 
condition. Divert 

runawav hv "inn-. 

ing switches. 
Open angle cock. 


Direct voice 
radio 

Angle cock 














Derail runaway 
by placing an 
obstruction in it* 
path 










Stopped run- 
away 




SEE IAS 


( C-4 S T E F 1 








'd 


Runaway 






Radio or 

nhnnp Hi c ma f'phoir' 
l^iiuiic u 1 d pa LUiici 


Radio or 

i-Tl (Jiic 


Verbal 

confirmation 





















IS?. 
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E-2 Cppe with Runaways 



External 
Source 



Crew Member 



Other Per- 
sonnel in 



Dispatcher 
or Yard 



Runaway 



car. 



No- 



ification o 
runawEO^. 



Notification 
runaway 



Place obstrjijction 
on track tc 
derail . 



to di 



What action i 
vert the 



6 



Run for 
safety 



feasible 
runaway? 



ar d safe 



Aaii 



gn 



switch to di vert car. 



6 



Opei an^le 



cock 



0 



Provide flag 
(see Task C-4 



^ Notify di seal Cher nr varr 



protection 
step 1 ) 



nast'jr 



4 
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E-2 COPE WITH RUNAWAYS 

What action is feasible and safe to divert the runaway? 
This often requires split second decision making. Consideration 
must be given to what courses of action are available and the 
probable consequences of each. Personality variables, such as 
risk taking, impulsivity, tolerance for stress and self-image 
probably play a significant rol6 in determining the course of 
action taken. 



\ 
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E-3 COPE WITH HOT JOURNAL CONDITION 
The crew member becomes aware of a hot journal condition, either 
by direct observation of smoke and fire from a wheel or being 
notified by a passing train or the dispatcher who observed a "hot 
box" on his hot box indicator (a device mounted near the track which 
senses heat and radios an alert to the dispatcher). In all cases, 
the engineer is notified to stop. The brakeman provides protection 
for the train and the dispatcher is notified by the conductor. The 
hot journal box is coated by inspecting each box for charring, 
fire, heat, or smoke. The fire is extinguished with a fire 

extinguisher or by throwing dirt in the box. The packing is removed 

and the car is set out as a bad order. 

Sometimes the fire is believed to be out when the car is set 

out but a hot ember can ignite the entire car and the fire will 

burn unattended. It is important that the crew menber puts out 

the fire and cools any embers that may exist. 



ERIC 
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erJc 





* • 












• 


T/iSK 
SUB- 


. NO. £-3 
■TASK NO. 


TASK TITLE cope With Hot Journal Condition 

SUB-TASK TITLE 




DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 


4, 
2( 
Ir 
ri 


STEP 




INPUT (STIMULUS) 




OUTPUT RESPONSES 






NO. 


DESCRIPTION 


INFORMATION 


com EQUIP 


INFO PROCESSING 
DECISION MAKING 


ACTION 


COMM EQUIP 


FEEDBACK 
(RESULTS) 




1 


Protect train 


Stopped 
train 




SEE T A 










2 


Locate hot 
journal 


Fire, smoke, 
heat, evidence 
of charring. 
Blown seat on 
roller 

ucai 1 iiy b I yna i 

from passing 
train or 
ground 
personnel , 


Hot box 
jourrral 


woxe car number 
and location 


Signal on radio 
location 


Radio 
Lantern 


Acknowledge- 
ment of the 
message 




3 


Extinguish fire 


Fire, smoke 




Determination that 
fire exists 


Operate fire 
extinguisher 
(See Task F-3) 
or throw dirt 
into box 


Fire 

extinguishe 


Visual 
' observation 
that fire is 
out. 




4 


Remove packing 


Knowledge that 
packing must 
be removed. 






Pull packing 
out of journal 
box 




Visual 
observation 
that all 
packing has 
been removed 




5 


Set out car as 
bad order 


Directive fron 
conductor 




SEE T A 


> K C-5 
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TASK TITLE Qope with Hot Journal Condition 
SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 
H 

4,5 (Step 1) 
20+ Minutes 
Infrequent as 
required 



INPUT fSTlMULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT rRFSPONSE^ 


FEEDBACK 
(RESULTS) 


COMMENTS 


INFORMATION 


com EQUIP 


ACTION 


COMM EQUIP 


Stopped 
train 




SEE T A 


5 K C-4 








Fire, smoke, 
heat, evidence 
of charring. 
Blown seat on 
roller 

bparino <;inn;)l 

from passing 
train or 
ground 
personnel. 


Hot box 
journal 


Note car number 
and location 


Signal on radio 
location 


Radio 
Lantern 


Acknowledge- 
ment of the 
message 




J Fire, smoke 




Determination that 
fire exists 


Operate fire 
extinguisher 
(See Task F-3) 
or throw dirt 
into box 


Fire 

extinguishe 


Visual 
' observation 
that fire is 
out. 




Knowledge that 
packing must 
be removed. 






Pull packing 
out of journal 
box 




Visual 
observation 
that all 
packing has 
been removed 




Directive fron 
conductor 




SEE T A 


5 K C-5 
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TASK NO. E-3 
SUB-TASK NO. 



TASK TITLE Cope With liot Joumal Condition 

SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



4.^ 
20-* 
Inf 
req 



STEP 
NO. 



DESCRIPTION 



Notify dis- 
patcher 



INPUT 



INFORMATION 



(STIMULUS) 
— mlSFLXT 



UibFLXT 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



Should the fire 
department be 
summoned? 



OUTPUT (B 



ACTION 



Radio or phone 
dispatcher 



TkuE 

COMM EQUIP 



Radio way- 
side phone 



FEEDBACK 
(RESULTS) 



Acknowl edge- 
ment of the 
message 



30 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

H 

4,5 (Step 1) 
20+ Minutes 
Infrequent as 
required 



INPUT (STIMULUS) 



INFORMATION 



-1 i^<\ 



mSFUKT 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



Should the fire 
department be 
summoned? 



OUTPUT 



ACTION 



Radio or phone 
dispatcher 



nE — 

COMM EQUIP 



Radio way- 
side phone 



FEEDBACK 
(RESULTS) 



Acknowl edge- 
ment of the 
message 



COMMENTS 



g 



30 
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S-S Cope with Hot Journal Condition 



Operational Sequence 



External Source 



Fii^e, Sffiokc 
charring, signal 
from piissing 
train, etc 



1^ 



Smoke » fire, 
charring* hcat« 



1^ 



Operator 



0 ^ 



Radio 



Protect Trdi« 



Kaik to locate 
hot journal. 



6 



6 



Extinguish fir 



Remove aU the 



0 



-0 — ^ 



packing. 



Set out 'js bad 



Sh bEi 



Engineer 



ordei' (See Task C 



Dispatsjher 



Hot 
box 
note< 
on 
hot 
box 
detection 



Notify 



engineer 



of con lition. 



(2) Stop 



iNotify 



5) 



ain. 



OTigineer. 



N'otify dispatcher 
iMd discuns 
course of action 
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E-4 RESPOND TO LOCOMOTIVE ALARM BELL 

Although trouble shooting and repairing the locomotive is the 
assigned responsibility of the engineer, the engineer often directs 
the head brakeman to trouble shoot the difficulty. Warning bells are 
installed on locomotives which activate if certain malfunctions occur. 
The brakeman will confer with the engineer throughout the trouble- 
shooting and repair. If the problem can.iot be corrected, the conductor 
is notified and the consequences of the malfunction are discussed. The 
dispatcher will be contacted if any change in the operation plan has 
to be made. 



ERIC 
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TASK NO. E-4 TASK TITLE Respond to Locomotive Alarm Bell 

SUB-TASK NO. SIS-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



Ind] 
As 



STEP 
NO. 



DESCRIPTION 



Troubleshoot 
difficulty 



Make minor 
repairs 



INPUT (STIMULUS) 



LVFORMATION 



Directive from 
engineer to 
determine 
croblem 



Directive from 
engineer 



Discuss with 
conductor t-^^e 
impl i cations 



roblem not 
'5o'»ved 



UibFLAI 
COMM EQUIP 



Alarm bell 
warning 
1 ights 



INFO PROCESSING 
DECISION MAKING 



Knowledge of common 
locomotive problems 
and procedures for 
troubleshooting 



Knowledge of 
procedure for 
making minor 
repairs 



OUTPUT rRF<jPQ^^|jl^ 



ACTION 



Troubleshoot 
and notify the 
engineer of the 
problem 



Perform repairs 



Radio 
Conductor 



COMM EQUIP 



Direct 
Voice 



Tools 



Radio 



FEEDBAUfie 
(RESUtxJ>f 



Acknowledge 
message 



Confirmation 
that problem 
has been 
corrected 



Discussion 
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TASK TITLE Respond to Locomotive Alarm Bell difficulty 3 

SlB-TASK TITLE HAZARD AFH 

CRITICALITY 3 

DURATION Indeterminant 

FREQUENCY As Required 





INPUT (STIMULUS) 




nilTPTIT rRFSPONSE^ 


FEEDBACK 
(RESULTS) 


COMMENTS 


IKFORMATION 


com EQUIP 


INFO PROCESSING 
DECISION MAKING 


ACTION 


CONTROL 
COMM EQUIP 




Directive from 
engineer to 
determine 
problem 


Alarm bell 

warning 

lights 


Knowledge of common 
locomotive problems 
and procedures for 
troubleshooting 


Troubleshoot 
and notify the 
engineer of the 
problem 


Direct 
Voice 


Acknowledge 
message 


This is thp 
primary respon- 
sibility of 
the engineer but 
it is sometimes 
delegated. 




Directive from 
engineer 




Knowledge of 
procedure for 
making minor 
repairs 


Perform repairs 


Tools 


Confirmation 
that problem 
has been 
corrected 






Problem not 
solved 






Radio 
Conductor 


Radio 


Discussion 




1 

i 
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E-4 Respond to Locomotive Alarm Bell 



Operational Sequence 



External Source 



Front Brakeman 



Engineer 



Radio 



Conductor 



Al«m 



bell 



ERIC 



0 



Direct 



ive to t rouble shoo c 



0 



Inspect warning 



Walk to problem 



lights. 



locomotive. 



6 



Inspect for difficulty. 



Walk back to enuneer 



Discuss situation 



Make minor repa 



Direct 



ve to make minor 



repairs. 



Discuss consequen 
and future course 



e of action 
of action. 



Was difficulty s 



Nc 



>lved? 



-0 — ^ 



Discuss with 
conductor 
implications 
of difficulty. 



195 



164 



RDTR No. 263 




E-4 RESPOND TO LOCOMOTIVE ALARM BELL 

ip> Was difficulty solved? 

The engineer will usually make this decision if it involves the 
operating characteristics of the train (e.g., loss of power in one 
locomotive). The brakeman can often get visual or auditory cues 
indicating whether the malfunction has been corrected. 



ERIC 
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E-5 SECURE LOOSE CARGO 

Upon realization that a loose cargo situation exists, the engineer 
is directed to stop the train, and the conductor is notified of 
the situation. The conductor directs the rear brakeman to provide 
protection for the train. The conductor notifies dispatcher of 
delay. 

A crew member walks back to the loose cargo and determines if it is 
possible to secure it. If so, it is secured. If it cannot be secured, 
the dispatcher is notified and the car is set out as a bad order. 
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TASK NO. TASK TITLE Secure Loose Cargo 

SUB-TASK NO. SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



STEP 
NO. 



DESCRIPTION 



Realization tha 
loose cargo 
situation exists 



Inspect cargo 



INPUT (STIfflJLUS) 



INFORMATION 



V 'sual obser- 
vai.on direc- 
tive from 
crew members 



Visual 
Observation 



COMM EQUIP 



Radio 



INFO PROCESSING 
DECISION MAKING 



Determination that 
cargo is not 
secured and is 
hazardous 



Decide if cargo is 
safe to move and/or 
that it can be 
secured. 



nilTPUT fRF.RPi 



ACTION 



Notify conductor 
of situation. 
Engineer may be 
notified to stop 
the train 



^Di; — 

COMM EQUIP 



Secure cargo if 
possible. Set ou 
as bad order car 
if unsafe to move 
(see task C-5) 



Radio direct 
voice. 
Radio direct 
voice 



Wire, rope, 
etc. 



FEEDBACK 
(RESULTS) 



Acknowledge- 
ment of 
message. 



Visual 
observation 



Secure cargo 



Necessary 
supplies are 
available to 
do the job. 



198 




Determination of 
the best method, 
given the situation 
of securing the 
cargo 



Secure cargo 



Wire, rope 
etc. 



Visual 
observation 



199 







< 










TASK TITLE Secure Loose Cargo 

SUB-TASK TITLE 




DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 


1 

BF 
3 

Indeterminant 
As Required 
( Infrequently) 


INPUT rSTIhfULUS) 


INFO PROCESSING 
DECISION MAKING 


OUTPUT CRESPONSE^ 






INFORMATION 


COMM EQUIP 


ACTION 


'roWROL — 

COMM EQUIP 


FEEDBACK 
(RESULTS) 


COMMENTS 


t Visual obser- 
vation direc- 

s tive from 
crew members 


Radio 


Determination that 
cargo is not 
secured and is 
hazardous 


Notify conductor 
of situation. 
Engineer may be 
notified to stop 
the train 


Radio direct 
voice. 

Radio direct 
voice 


Acknowledge- 
ment of 
message. 




Visual 
Observation 




Decide if cargo is 
safe to move and/or 
that it can be 
secured. 


Secure cargo if 
possible. Set out 
as bad order car 
if unsafe to move 
(see task C-5) 


Wire, rope, 
etc. 


Visual 
observation 


Conductor 
has the prime 
responsibility 
for determining 
cause of action 
based on his 
judgment and 
information and 

nnininn nf the 

crew. 


N O O O C C 3 w^v/ 

supplies are 
available to 
do the job. 




Determination of 
the Dest method) 
given the situation 
of securing the 
cargo 


Secure cargo 


Wire, rope 
etc. 


Visual 
observation 
















3 
C 

? 

c 

^ 
a 
c 



ERIC 



199 



RDTR No. 263 



E-5 Secure Loose Cargo 



Operational Sequence 



ERIC 
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E-5 SECURE LOOSE CARGO 

h> Is cargo safe to move? 

This is a subjective decision. Consideration must be given to the 
distance to the destination and the type of trip anticipated (i.e., 
bumpiness, grade, number, and severity of curves). The crew mei*er 
may clinib aboard the car to check the load or just visually inspect 
it from the ground. Knowledge gained from experience and mechanical 
aptitude may play a part in the decision process. 
2^> Can cargo be secured? 

Consideration must be given to the tools and securing materials 
available. Experience and mechanical aptitude play a part in delineating 
and evaluating possible securing procedures. 




1 
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E-6 COPE WITH PERSONNEL INJURIES 



First aid IS administered to the victim if it is judged necessary 
and safe to do so. The conductor fills out an accident report and 
notifies the dispatcher of the injury. If additional medical care is 
required, assistance will be requested through the dispatcher or the 
victim will be transported on the train. 
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TASK NO. E-6 
SUB-TASK NO. 



TASK TITLE 
SUB-TASK TTTi 



Cope with Personnel Injuries 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

1-4| 

5-10 
In ca 
or ir 



STEP 
NO. 



DESCRIPTION 



Administer first 
aid 



ill out accident 
njury forms 



Notify dispatcher 
)f accident 



INPUT 



INFORMATION 



(STIMULUS) 
r — lUibi'LAt 



Injured victin 



TJispdn 

COKM EQUIP 



Infonnation 
required to 
fill out 
forms 



INFO PROCESSING 
DECISION MAKING 



Is it safe and 
feasible to ad- 
minister first aid? 



-OUTPUT 



ACTION 



Depends on extent 
and type of 
injury* Typically 
bandaging a wound 
or moving victim 
to safe place 



Is it necessary to 
notify dispatcher? 



Fill in required 
forms 



Mkll — 

COMM EQUIP 



First aid 
kit 



Notify dispatcher 



Writing 
implement 
and forms 



Radio 



FEEDBACK 
(RESULTS) 



Visual 
observation 



Acknowledge- 
ment of 
message 
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TASK TITLE cope With Personnel Injuries 
SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

1-4 

5-10 Minutes 

In case of accident 

or injury 



INPUT (STIMULUS) 



INFORMATION 



Injured victin 



Information 
required to 
fill out 
forms 



TJTSFUKt 

COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



Is it safe and 
feasible to ad- 
minister first aid? 



OUTPUT rRFcpgKgjjt^ 



ACTION 



Depends on extent 
and type of 
injury. Typically 
bandaging a wound 
or moving victim 
to safe place 



Fill in required 
forms 



COMM EQUIP 



First aid 
kit 



Is it necessary to 
notify dispatcher? 



Notify dispatcher 



Writing 
implement 
and forms 



FEEDBACK 
(RESULTS) 



Radio 



Visual 
observation 



Acknowledge- 
ment of 
message 



COMMENTS 



20^ 



E-6 Write Accident/Injury Reports. 



Operational St 



External Source I Conductor 



Other 

Crew Members 



Radio 



Dispa 



Accident 
occurrence 




-I S I Discus 
V-x details 



SI 



Adninister first aid 
if feasible and 
safe 



on concerning 
of accident. 



6 



Administer first aid if 
feasible and safe 



Fill out required forms. 



Is it necessary 



to notify dispatcier immediately? 



Yes 



Discuss with 
"need f6Y f\if 



dispatcher 



her medical tsre. 



t/Injury Reports. 



Operational Sequence 



Conductor 



Other 

Crew Members 



Radio 



Dispatcher 



Adninister first aid 
if feasible and 
safe 



Fill out required forms. 



Is it necessary 



Yes 



yAl ^ Discuss with 

;3C5\A^ ^^^^ 



-j si Discussji 
V-/ details 



0 



Admin i 
feasib 



to notify dispatcier immediately? 



dispatcher 



her medical care. 



on concerning 
of accident. 



ter first aid if 
e and safe 
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E-6 WRITE ACCIDENT/ INJURY REPORT 

The conductor must know relevant company rules and regulations. 
A major factor involved in the decision is the extent of the injury or 
severity of the accident. 



V 



^1 
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E-7 COPE WITH FIRE EMERGENCY 

Fire emergencies are relatively rare. The most cormion are hot boxes 
and engine fires. The only real firefighting equipment on board is 
extinguishers in both the engine and caboose. When the fire is controlled, 
or burns out, the dispatcher is notified. An accident form is filled 
out. If the car is set out, a bad order and defective car report are 
required. Examples of these forms are contained in Appendix B. 
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1 

J 



ERIC 







TASl 
SUB- 


: NO. E-7 

•TAbK NU» 


TASK TITLE Cope With Fire Emergency difficulty 

SUB- TASK title HAZARD 

CRITIC ALITY 

DURATION 1^ 

FREQUENCY A 


STEP 
NO. 


DESCRIPTION 


INPUT ^STIMULUS) 


INFO PROCESSING 


OUTPUT CRRSPONSE^ 




INFORMATION 


COMM EQUIP 


DECISION MAKING 


ACTION 


CUNTKUL 
COMM EQUIP 


FEEDBACK 
(RESULTS) 


1 


Determine type 
and extent of 
emergency 


Directive from 
crew member, 
smoke and/or 
fire odor 




Evaluative extent 
of fire and assess 
availability of 
firefighting 
equipment 










2 


Fy + "1 nn 1 1"! c h i v'o 

uAtlli^Uldll 1 lie 






Knowledge of how to 
operate fire 
extinguisher 


Activate 
extinguisher 
and direct on 
flames 

Throw dirt on 
flames 


Extinguisher 
Dirt 


rire goes out 


3 


Notify dis- 
patcher 








Radio dispatcher 


Radio 


Verbal 

confirmation 
of message 


4 


Fill out proper 
forms 


Details of 
situations 




Knowledge of what 
forms to use and 
information require 


Fill out forms 

i 


Writing 
implement & 
form 


Visual 

confirmation 
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# 


ZIO 



Emergency 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 
G 
4 

1-20 Minutes 
As Required 



^STIMULUS) 



INFO PROCESSING 
DECISION MAKING 



Evaluative extent 
of fire and assess 
availabili ty of 
firefighting 
equipment 



OUTPUT ^RESPp ygE) 

ACTION ^ ^"NXKUL 



COMM EQUIP 



FEEDBACK 
(RESULTS) 



COMMENTS 



Knowledge of how to 
operate fire 
extinguisher 



Activate 
extinguisher 
and direct on 
fl ames 

Throw dirt on 
flames 



Radio dispatcher 



Knowledge of what 
forms to use and 
information requireb 



Fill out forms 



Extinguisher 



Dirt 



Fire goes out 



Radio 



Verbal 

confirmation 
of message 



Writing 
implement & 
form 



Visual 

confirmation 
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E~7 Cope with fire emergency 



RDTR No. 263 
Operational Sequence 



External 
Source 



Crew Member 



Conductor 



Evidence 
)r notice 
)f f i re 



Run to locati 



)n of fire. 



No 



Is it safe to 
sher? 



y\ Is 1 1 sa 
\y extingui 



use 



Yes 



O Operate extin 
or throw dirt 
f 1 ames 



luisher 
on 



No 



Inspect 




Fire out? 



Yes 



Notify crew meiters 



Notify 
dispatcrier 

Fin out 
proper 
forms 



ERIC 
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E-7 COPE WITH FIRE EMERGENCY 



ERIC 



<S> 



Is it safe to use extinguisher? 
The crew member must consider the extent and type of fire and how 
close he must come to the fire to be effective. The type of fire is 
ascertained by visual observation or from previous experience with fires 
of the sort encountered. Knowledge of the type of fires for which the 
extinguisher is designed is required also. 
2^ Fire out? 

The principle cues used to detect the presence of fire are visual 
observations of flames and/or burning embers. Often it is difficult 
to detect embers with the presence of smoke. It is critical that the 
fire is entirely extinguished or it may ignite after personnel have 
left the scene and burn unchecked. 
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F-1 OPERATE RADIO/TELEPHONE 

The crew member perceives a need to use the radio/ telephone, he 
picks up the receiver, selects the proper channel and volume level, 
and initiates conversation. He must observe FCC, state and company 
communication rules. When the conversation is complete, the receiver 
is hung on its cradle. 
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TASK N'O. F-1 
SUB-TASK NO. 



TASK TITLE Operate radio/telephone 

SUB-TASK TITLE c.ck.iunc 



DIFFICULTY 

HAZARD 

CRITICALm 

DURATION 

FREQUENCY 



STEP 
NO. 



KO 



DESCRIPTION 



Operation of 
radio/telephone 
as a communica- 
tion device 



INPUT (STIMULUS) 
I Uibi'LAT 



INFORMATION 



Needs to 
communicate 
with personnel 



COMM EQUIP 



Radio/ 
telephone 



INFO PROCESSING 
DECISION MAKING 



Knowledge of com- 
munication rules; 
FCC 9 state and 
company. Proper 
identification of 
communication 
parties is 
important 



^ickup head set ant 
peak. Volume 
:ontrol and channe" 
selection may also 
)e available. 



OUTPUT 



ACTION 



COMM EQUIP 



Headset 



Volume 
control 



FEEDBACK 
(RESULTS) 



Person in 
office 
addressed 
answers 



ERIC 
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SSrSVLr'"^*^ radio/telephone 



DIFFICULTY 

(!AZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

1-5 

Varies 

As required 



INPUT (STIMULUS) 
lUibPLAl 



INFORMATION 



COMM EQUIP 



INFO PROCESSING 
DECISION MAKING 



OUTPUT ( 



ACTION 



COMM EQUIP 



FEEDBACK 
(RESULTS) 



COMMENTS 



Needs to 
communicate 
with personnel 



Radio/ 
telephone 



Knowledge of com- 
munication rules; 
FCC, state and 
company. Proper 
identification of 
communication 
parties is 
important 



^ickup head set an 
speak. Volume 
:ontrol and channe 
selection may also 
)e available. 



( Headset 



Volume 
control 



Person in 
of f i ce 
addressed 
answers 
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P-1 Operate Radio/Telephone 



Crew Member 



Knowledge of FCC 
regulations 



Need for communication? 
No 

O 



Yes 



No 



I Pick up receiver • 



I Select channel. 

(If more than one is available.) 



Call or answer 
identifying self* 

2^ Is it the correct party? 
Fyes 



'^3\ j[s volume properly set? 

No 7 

, Adjust volume knob. 



Yes 



5) 



No 



Discussion 



Is communication complete? 



Yes 



Hang up receiver. 
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F-1 OPERATE RADIO/TELEPHONE 



Need for comnuni cation? 



Either the crew member will initiate the coinnuni cation or respond 
to a call. The latter situation is an extension of Task A-8. In 
the former case, the particular situation would demand the use of 
radio/telephone, or another crew menter would direct him to use the 
radio/telephone. There is rarely any ambiguity involved in this 
situation. 

2y> Is it the correct party? 



The operator matches the information received concerning the 
party reached with the stored information of the party desired, 
3y> Is volume properly set? 



This will depend on the content of the conversation and intent of 
the parties. It is a non-critical decision because communication can 
be re-established if prematurely ended. 






This is a matter of personal preference. 
Is communication complete? 



17 ^ 
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F-2 OPERATE WAYSIDE TELEPHONE 

The operation of the wayside telephone is essentially the same as 
the operation of the radio/ telephone (Task F-1) except there are no 
channel or volume controls. 



Er|c 102 
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TASK KO. F-2 TASK TITLE Operate Wayside Telephone difficulty 

SUB-TASK NO, SUB-TASK TITLE HAZARD 

CRITICALITY 1 

DURATION Va 

FREQUENCY As 



03 

to 



STEP 
NO, 



DESCRIPTION 



Operation of 
wayside tele- 
phone 



Directive from 
crew member 



INPUT (STIMULUS) 



INFORMATION 



UibFLAl 

COMK EQUIP 



Signal light 
on phone 



INFO PROCESSING 
DECISION MAKING 



Knowledge of 
communication 
rules. Proper 
identification 
of communicating 
parties. 



OUTPUT 



ACTION 



Pick up receiver 



Telephone 



JJL — 
COMM EQUIP 



FEEDBACK 
(RESULTS) 



Person in 
office 
addressed 
answers 



ERLC 
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TASK TITLE Operate Wayside Telephone 

SUB-TASK TITLE 



DIFFICULTY 

HAZARD 

CRITICALITY 

DURATION 

FREQUENCY 



1 

Varies 

As Required 



INPUT rsT 
INFORMATION 


IMULUS) 
UiSFLAT 

COMM EQUIP 


INFO PROCESSING 
DECISION MAKING 


OUTPUT rRF 
ACTION 


PONSE) 
CONTROL 

COMM EQUIP 


FEEDBACK 
(RESULTS) 


COMMENTS 


Directive from 
crew member 


Signal light 
on phone 


Knowledge of 
communication 
rules. Proper 
identification 
of conmunicating 
parties. 


Pick up receiver 


Telephone 


Person in 
office 
addressed 
answers 





} 

o 320 
9 ERIC 



RDTR No. 263 



F-2 Operate Wayside Telephone 



Operational Sequence 



External 
Source 



Crew Member 



V 



Knowledge that 
must be initia 



ommuni cation 
d 



Signal light 
on phone. 



6 



Walk to phone. 



OPick Tup 
receiver. 




Identify self. 



Conversation 



Is communi- 



cation complete. 



Yes 



Hang up 
receiver. 
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F-2 OPERATE WAYSIDE TELEPHONE 




1.7 Is communication complete? 
See Task F-1, decision 4. 
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2. SUMMARY AND RECOMMENDATIONS 
From observing the operation of a train crew, it is obvious that 
each man can and does assist in the operation of all tasks. Brakemen 
fill in for conductors and vice-versa to expedite the safe movement of- 
the train. Although the difficulty level of each task is not high, the 
total difficulty of the job is greater than the average difficulty of 
the individual tasks. Operations to set out or pick up cars represent 
the more difficult and involved tasks required. When not engaged in 
this activity, the crewman's primary task is monitoring the radio, 
track conditions, conditions of passing trains and conditions of the 
crew members' train. 

The jobs require a moderate degree of mental ability, spatial 
relations ability, physical agility and endurance. 

The following recommendations include some not related to the 
primary purpose of the study, but which were inspired as a result 
of the observations and interviews conducted during this -project. The 
order is not meant to imply priority. Assigning priorities to the 
list would require information beyond the scope of this project. Each 
recommendation is listed and discussed briefly. 
1- Develop more reliable radio equipment . 

It is not unusual for the train radio to fail intermittently. De- 
prived of the primary source of communication, it is difficult to 
coordinate actions at the front and rear of the train or between the 
train and dispatcher. Possibly vibration proofing could improve 
performance. 
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2. Supply hand-held walkie-talkie radios 

This would improve the efficiency of the operation and would 
eliminate the need to relay signals around bends during switching 
operations. It is reconmended that the radios be equipped with a signal 
which tells the receiver that his radio is iW contact with the sender 
even if the sender is not speaking. In this way, if during a coupling 
operation, for example, the engineer loses contact with the crew member 
he would stop the train. 

3. Investigate better crew scheduling procedures 

Crews are called on an "as needed" basis. What frequently occurs is 
that crew members work with little sleep. For example, a crew member 
gets home at 4PM thinking that he will not be called out again until 
the following day. He spends the remainder of the day with his family 
and perhaps goes to bed at 11PM. He may be called at 1AM to go out 
with only two hours sleep!. This type of situation is not 
uncommon and was witnessed several times during the trips taken for 
this project. No doubt, working in a physically demanding task such 
as required of brakemen and conductors with little sleep is an invitation 
to an accident. 

Stucty should be conducted to develop and determine the feasibility 
of using computers to assign crews to trains so that a crew member can 
know his schedule several days in advance. 
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4. Human Factors; The Placement. Coding, and Operation of the Various 
Angle Cocks Located on Cars ' 

Presently, brake line anqle cocks, piston bleeding valves, 
etc., are placed without much consideration for the crew member 
who must inspect and operate them. Efforts have been made to relocate 
hand brake wheels so that the crew merober can operate the brake from 
the ground. Similar efforts directed toward placement of other controls 
on freight cars should be initiated. 

5- Connect Air Hoses to the Car with a Chain or Similar Restraint 

When cars are coupled, the air hoses whip around and can strike a 
crew member if he is standing too close. It is recommended that the 
air hoses be chained to the car to prevent them from whipping around. 
A length of chain or similar restraint could be enployed to allow proper 
slack yet prevent an air hose from flying around or hitting the ground 
should it disconnect while the train is operating. Some cars already 
employ such a system. Its use should be extended to all air hose 
connections. 

6. Use Shatterproof Glass on Locomotive and Caboose 

During the train trips we made, crews frequently mentioned the 
hazard presented by juveniles throwing rocks at passing trains. Several 
of the crew members we talked to had, themselves, been struck by flying 
glass. There exist several "vandal proof" glass substitutes. It is 
recommended that their use be mandated if necessary. 
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7. Develop Orientation Training Package for New Railroad Employees 
Presently, new employee training is on-the-job and somewhat 

haphazard. Depending on specific circumstances a new employee may not 
be told, warned, etc., about aspects of his job. A systematic 
training program, maybe lasting a week or so, conducted by competent 
trainers could be developed. Films, demonstrations, mock-ups, etc., 
could be employed to instruct employees on safety procedures, nomen- 
clature, rules, etc. • 

8. Train On-The-Job Trainers 

A new brakeman, working his way up through the seniority system, 
will still require on-the-job training from the conductor in charge 
of his train. Unfortunately, conductors are not taught how to instruct 
a new worker. This can be dangerous, inefficient, and lead to 
frustration and dissatisfaction in the new worker. A training package, 
perhaps one day in length, could be developed to instruct conductors 
in the art of on-the-job training. Such things as how to present 
instructions to the new worker, how to sequence work tasks, how to 
feed back information to the new employee, how to recognize and correct 
learning difficulties, etc. 
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9. Develop Job Aids for the New Brakeman or Conductor 

Many systems do not have pocket maps of their track and yards to 
help orient a new employee. After orientation, such aids might also 
improve the efficiency of the worker. Check lists might also be 
valuable so that required operations are not forgotten. 
10- Develop Programmed Instruction Books Covering Rule Books 

A job candidate must pass a rules knowledge test before becoming a 
conductor. Most candidates do not use efficient methods of study 
and hence waste valuable time trying to memorize the rule book. A 
professionally developed programned text covering the rule book 
would reduce study time and result in better performance on the 
test with far less frustration to the worker. 

11. Rewrite Sta ndard Rule Books Including Operating Rules and Air Brake 
Rules 

Although efforts have been made to simplify the rule books and 
eliminate obsolete rules, much still can be done. Especially acute 
is the need to improve sentence structure and word use. The reading 
ease could be improved drastically, legal phraseology could be eliminated, 
and simple sentence structure could be instituted. One sentence of an 
air brake manual concerned with when a particular test should be applied 
contained 74 words and ran over six (6) lines of type. 

12. Considerati ons Should Be Given for Establishing Minimum Cu t-Off s 
for Promotion to Brakeman or Conductor 

Such things as job knowledge tests, other than just the rules of 

the road, physical agility and stamina tests, etc., should be developed 

and validated as selection tools to be used in conjunction with the 

present seniority and bidding system. 

> * . 
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APPENDIX A. SELECTED TRAIN DOCUMENTS 

We would like to thank the Atchison, Topeka, and Santa Fe Railway 
Company for permitting the use of their forms in this report. Different 
companies may alter the information requested on a particular form, 
may require additional forms not presented here, and may require that 
the forms be delivered to different people. The purpose of this 
appendix is only to illustrate examples of the more commonly used forms 
filled out by the conductor relating to a particular operation. Some 
forms are required for all operations; others are used only if required. 
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Delay Report (Santa Fe Form 827 Standard) 

Required for each trip. Conductor fills out a record of all delays, 
including red blocks, switch time, tie up time, etc. Copies are 
distributed to the time keeper at the terminal yard, telegraph operator, 
train master, and the conductor himself. 
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CEHERAt INSTRUCTIONS 



\ Thit fpoti It oil b* rendered far all iram •mployai in rood larvic* tt will b« ^r«por«d end 
tifntd by lh« c«nduv'i«r. or in lh« abianc* ol • conducUr, by th« ranking •mplaya mcludtd mn ihii 

report Conduciors. Iroinmvn, p«rl«r W«h«m«n mnd choir car «lt«ndonl ihall oli« ui« ihii form w4i«n ^ 
f«p«rlinf individually. Rtp*rt» shall b* numbarad coniaculi valy for aach month b«|innin| wiih No. K 

Canduc(*r will randar ihit rtparl in duplicata io cov«r hit anltra trip, whathar inlardiviiianol t 
•tharwiia, lurnini lha ortfinal and duplicata in al thalc rtipactiva polnli lor handlmi occardinf to 
•uUlandinf inilruciianit Canductan will nal moil thit raporl. 

2* Thii raparl ihall b« datad oi af tha data on which lha amploya firtl |0«f on duly. 

3. Entar tha rrain numbar ar lymbal •nd anfinai Lvava "Tichal Numbar" blanV Individual *'Olhar 

Emplayai" muBl ihaw lhair accup«lian and coda numbar in lha appropnata blonh calumiu ^ 

4. Vliara On and Off Duly Tima ii ihawn. mililary lima ihall ba fivan (OOOl ihru 2400). Shaw 
tiahan numbar on and aff duly, latal tima on duty and ocluat milai run 

5< Undar "Ramarhi" ihall ba thawn any irrafuloriliai af lh« haurt af duly. Whan a craw ar amplaya 
ti fcliavad bafora tha camplalian of a trip, lha nama(t) of lha amplayat bainf rtllavad will ba shown. 
If th« whala ar pari of ttrvic* is daodhaadinf, lha ploca al whicii lha daadhaadinf b«|On and andad 
and tha train an which lha ampiay* dtadhtadad wiU ba shown^ 

6. Mitcallanaaus Claims ~ Tha prtnumbtrad clatint may ba clatmad by aniarinf tha numb«r{«) tn 
opprapriala calumn{s) oppatila nama af vmplay* wha is antitltd Io such ^loim(t). Emplayas makinf 
•ddilianal claims nol pranumbartd ond thawn in lha "Miscallonaous Claims*' charl must anl«r numb«r 
**99** (Othar) in lha appropriota calumn oppotita amploycs nama and aiplain dalails undar "Ramarkt" 
sactian 

7* Entar milas in lha appropriola calumns af "Kind af Sarvica and PaymanI Cloimad" for lha an* 
tira trip. 

8. Fill in "Datoils of Sarvica** for aach Irlp indicatinf tha daporlura and orrlvol infarmalian. 

9. Indicala lha "Maximum Na. of Cars** handlad in your troin durinf tha Irip. 

10> In raporlinf daloys lha caus* of aoch daloy, iht ploca al which it occurrad, tha lim« it bagon 
and lha tima andad sholl ba fivan. Dalays dua Io diffarcnl coutat shall b« shown laparottly 

Conductors on Inlardivisianal runs will furnish on this form, dalay informaiiian for aoch division 
passad ovar, properly idantilyinf tama by fillinf in nacassory haodin|», ond lila lha daloy rapad far 
aoch division at tha final icrminol of such division upon orrlval lharaal. 



DELAY REPORT TromNo, 



Dola 



00 



a: 
o 
a. 
ui 

>- 



All daloys mutt ba shown ond djvidad balwaan CQUsas 





OUXAItONOr DtlAY 


run cxriANAiiON or causi or ah ociays 


It) 


TiMe 

KCAN 
I7> 


TtMl 
eNDCO 
Ol 


AMOUNT 
141 


CAUSI (use SYMiois mow) 

151 























































































































































































S»it>t •! Ot^**! ^vi| b« aiikQnti It o< dtn^ti ^*i««««n Iht €«nlr«kwl«iy cauiai, caJ itHfAtttrf m catumn & aba** 

>N OtStCSATlNC IMt CADS( USt TKt rOllOWINC SYM|OlS< 
O * Mttsng ci* la Wt paiitd b| ^oiia^gti natAS* Ki « rutlanrf Mottiani dttf hi Mia tm^ltf ai* mtott* 

Oc-Mtthng i« b« f>oiit4 hi ritt^M hotni. S • S^ilcKin ^ i|aha<t f«*4sht, 

fl * laaJtrtg o<«<1 vKU<«<j rt^ y>(>i itrt^tii. b«Qf OQt, «T>o<l <«n(l tia***** M * AM atKti dt'oyi. 
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sricinc iNSitucTiONS 

<>> Tttt Ictal hrpt al tach rftlay ih«uli Vt accawnitt^ Uu 

tfi taiti w^crt itUf iimt ii r>cluii«tty •iiignakU la a iptc<fic cauia ot it^faitrttti by ana al iha lymWi i^aci* 
fiti. lycK hma ihtuld ka oiitt'«*' uniti tKt a^^fafnota lymbaU WKeta itf»i Mrk* u iti^iti caAcwittmly i« Iwa t 
maia iimbalirt^ eauiti, iwcK hmt iKtulrf lit i'ltiti tqualty afnang tKa caAkibvh'ni eauiai. Whtia |ha rftUy ii ekttgt- 
aMa la !%«• maia ifm>aliit4 couiai tntf tna al \\tn\ itqutias ma«t Iwnt ikart tSa alk*« t tlkati, lha aacaii itUf Sma 
ihaulrf kt cKttgeri a^atAii »K« ifmUl «»S<cK cawiat tSt a44«H«Aal4Hay at MtDai m ^a^«<ltaA ml iK* cancuittnt itmt. 

lb) Al ol) ila^i al ^tiitAfti iro«At (ar mtolt, atcatt dtlay a«*t tKa ttgvW meat Kmt, il any, ,i la Wa ekotgarf la |kt 
<aAHbwhAf eauits ai ^a«>darf fat wMtei ilu)t tt)* 

(c) All i>maairfai9k|iraiAi utt4t*i m««U tKawU btaiitttt^ I* lymka) "Ki" irual antf w«lti anrffitiftii »<aiA frsaahl • 

WStA ci«w ^erfaimi iNhan »*»«tc»««Ag im>ca aliia*»» l«frT»«»»#h wio^ttiaatf My »*>«"'^ amgAarf la"S**. 

'al Oe)«yi aii>gAti ta lym^tl "M** mwii Wt it^ffoterf ktiwtan etAmWvhAf eauiti oni Ikt omauM at itUf ek*fgf 
«M« la aocK ca<4ia ik«M>n itraiaialy* 



194 



RDTR No. 263 

Wheel Report (Santa Fe Form 1318A Standard) 

Used to report any cars picked up and kept or set out in route. 
The information required is contained on the waybills. If cars are 
initially on the train and are to be set out, they are listed on 
the computer output wheel list given the conductor at the initial 
terminal. The wheel report is given to the telegraph operator or 
car desk at the terminal point. 
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WHEEL REPORT 



BEFORE WRITING 
Place this $)nnbol ( 
in square 

Addresses 



Santa Fe 



Form mu Standwid 



Sheet No.. 



I 

TIUtM 
1 2 I < s I 7 I 1 la 



R 

EMC, 
4 } 2 



2 1 



DaytYi 

2 1 



R 

TIME 
4)21 



n ~ Mmm maintain itra gtit ptrHfl^fciHtr caliMMW Urn rtfUt Mni iMa. 
'''"S'*^ malntafa itraMt nrptfldkular ealumni from I A hand iWa. 

Mttmbtrs Niad wfth "t" and "L" Indicata niMi*ar of apacai hi aocli caluam. 

Maintain marglni at Indicatad balow and do nat writaKroti cTuwin ItoM^^^ 



Placa In —ch Una 
thli lymbol — i 



I 

INITIAI 



R 

NUMIEU 

I S 4 I 2 1 



a 

KM 

2 1 



CONHNTS 
1 2 J 4 s I 7 



omlSme 

DCST.-JCT. 
12 14 



Rta': at 
kt. Paint 



a 

Craaa 



R 

WCT 



FROM 

» 4 ) t 



R 

UfT 
AT 

i 4 ) 2 



OFF LINC DESTINATION 
1 2 ) 4 > > 7 I a mi It ij u 
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Conductors Trip Record (Santa Fe Form 806 Standard) 

This is part of the conductor's train book which he carries with 
him. It is for the conductor's own record and serves as a no'tebook 
for taking information which may later be transferred to a standard 
form. The trip record is kept by the conductor and is not turned in 
to the railroad. 
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CONDUCTOR'S TRIP RECORD 



MEMORANDUM OF PASSES 



KINO 


NO. 


ISSUED TO 


FROM 


TO 














































































































































1 - 









CASH FARES 



FROM 



TO 



SLIP NO. AM 



COLLECTIONS 



CAtH FARti . . , 

iCRIP FARti . , 

LtCAL TICKET! 
LIf TCO 



iNTtRLINI ■ " _ 
TiCKCTt HtNORIft 
•UT liOTLirTli.._ 



TtTAL 



TRIP PAtttt. 
•TMtR " 



TtTAL 



RIPtRTt tCNT. . 
RtMITTA'l StNT . 
lARKt; 



IRREQULAHtTIES! 



Uam Othmr BImnk Spmc; If NmfBBmry, 



F«rm 106 St«ncJ«ftf $811 tS FC 

CONDUCTOR'S TRIP RECORD 
If in No* 



19 



19 



ENGINEMAN 


ENG. 


FROM 


TO 


























Fir* man 


CCA. 










M 












Br«k«m«n 




M 


ti 






m 


m 


M 


H 


M 


P«rt«r 



CAR RECORD 



INIT. 


NUMBER 


KINO 


FROM 


TO 





























































































































































































































































ERIC 



198 

234 



RDTR No. 263 



Bad Order Form (Santi Fe Form 1571 Standard) 

This report is filled out when any car is damaged. Even if the 
car has been repaired and is being moved to Its Intended destination 
a report must be filled out. Some of the information requested on 
the form is contained on the waybills. The form is given to the tele- 
graph operator at the destination point. 



* 
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SANTA FE 

WIRE REPORT OF CARS SET OUT BAD ORDER 
or Repaired Euroiite 

. Leave duplicate copy of this report with waybill 



Ixx ntioii Tiled and Date 



Chii'f Dispatcher 
Car Foreman 



ACM Mechanical 



Data CJorrection To|)cka- 
Agent 



Addicss to 01 vn. 
I icadquartcrs 



— (At end of )t>ur run) 

Third copy 
-.{To|)eka. Amarillo, L. A.) 



-{when car set o\it Had order) 
(Where Waybill Left) 



A Train. Time. date. Iwation set otit 



B. C-ar mitial and number ^ 

(include \an< and containers on flat car) 
C Oriuin & Con^iiinor , , . 

D Contents ._ 

F, IXstination & Consignee 

F, Nature of defect & repain made \ . 



C If hot bow north or south side , 

H Ik>\* numtx^r , 

I Packinu date 

J. M.ntnt.uMntx'i of I.uhnraloi - 

K Si/r 4*1 }ounul oi He.irinv: .. . . _ ^^.^ „ 

I. M.»kc ol jouind Stops ... , 

M. M.innt.utiiuT of Uoller Be.uini; — 

N Can xxheel tnick cet to lar to chani:e u'hocls - 

O Conductor or \i;ent 

This iej>oit to he made out on all (ar^ se! out . oi repaired on route When cat set out bad order in yard, Agent will conn- 
plete section A thru P. .Make this foim in tiipHcatc. Original to < onuuunication office, attach copy to waybill and copy 
to Car Foreman. 

ConduC'O ) «v>ll oli eit>>t«rg defect! thot moy require gttention, ivch ot broken couPlct or ports, broke beomt. flat whe«ls< ot deftctlvt ott brokt •ppltanctl, 

*t< All poMi removed from (ort between term'noli mutt b« token to termmol stotion orxl turrved over to Inspector A A I *r^t of o cor or« d*t*rmin*^ by toc«< 
lion of broke ttoU wh<ch >s on I ertd On con equipped with two brok* staffs, stencilling on cor will «overn toxts or* numbtrtd os foltowsi Womftirtf ot I tn4 
of cor. bo«es on rigKi nd* ore numbered Ri. t2, K3 ond M; On left srdt. It. 12, 13 ond U. Ihus boxes 11 ond Kl would b« on Outside oxie 1 ef>d of c«r. All trv> 
fo<r^otior» colFed for mult be sSown 
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ro 
o 
ro 



TO 



CONDUCTOK'f lirOIT OP DMCTIVI CARS ON TRIP 

. TRAIN No CNGINC Nq. . 



MOT iOXES AND IHASKS 



INITIAL 



CAR No. 



STATION 



YES OR NO 



■RASS A W.IED 
i6X 
NUMKR 



NEW 

OltS.H. 



INITIAL 



CAR No. 



AIR HO&E APPLIED 



7» r f 

10- II-' 12" 



•RASS REMOVED 



CAUSE Of REMOVAL 



BQOIPFCD WITH 
' PACKI^fS RETAlNai 
SMtNW 



STATION 



END Of CAR 



NEW OR S.H, 



CAUSE Of REMOVAL 



-5 



ggJgER og ^i>clI7f^R^l^R^^^^^ SHA MOH. TYPE D OR E OR WHATEVm ICtND l» 

KNUCKLES HAVE HT STAMPED ON THEm' IF h^T ST "^^^ D OR E CAST ON THEM. HIGH .TINSIL 



INiriAL 


CAR No. 


STATION 


KN( 


UCKU APPLIED 


A OR 1 

END 
Of CAR 


TYPE Of 
COUPLER 


KNUCKU REAAOVGD 


TYPE D, E, 

ETC 


FACE 

»*orn- 


CRADIC 
• orH.T. 


NEW 
Olt SH 


TYPE D, E, 

ETC. 


GItAOC 
• •fH.TJ 


PACE 
for 11*^ 


CAttttor 
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CONPUCTOt-f KWOIT OIF DMCHVI CAM ON TMT 



TO 



. TRAtN Nt. . 



HOT tOXK AND 



Ho, 



STATION 



YHOR NO 



HASS A mtto 



CAK No. 



Am HOS€ Amttp 



Oil$.M« 



10* !!• 



•HASS MMOVED 



CAUSE or REMOVAL 



STATION 



ENOOf CAR NEW Oft S.H. 



CAUSE Of REMOVAL 





STATION 


KM 


JCKU Al 


•TLIED 


A OR 1 

END 
OP CAR 


Tvn Of 

COUPLER 




UCKU REMOViD 


TYW D, E, 
ETC 


FACE 

r«rii- 


CRAOC 
• •rH.T^ 


NEW 


ETC. 


OAK 

• •fHTJ 


PACE 
















































1 ^ 


i 



OVCR 



o 



-T7 
O 
50 
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Blind siding report (Santa Fe Form 63) 

If a car is picked up or set out at a siding at which no agent is 
present (blind siding), this report must be filled out and delivered 
to the agency office having jurisdiction over the blind siding. 



A 
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BLIND SIDING REPORT 



4 



CARS CHECKED *Frem M«vin« Troin 

Actu«l lruf«ctien 

C*niKKt»r 

*Eoit 

^'•InNo •W«t Deft _\f 



— TJmt A. M r. M. 

Uock OutUMNvtUsMl. 



1 


J 


K 


I 


M 


N 


0 




Sci Out No 


Pid«<l up No 


0»» Hond No, 


Kind 


Conl«nH 


Sym 



































































































































































































































Agenti rect iving Ihtie reports from coniltKton will retain and file the Original and 
moil the Triplicate lo Agtrtt next b«yor>d Sidinf for his guidance ar>d file. Super inter>denl 
will odvtse who< disposition to make mf Duplicate. 



DAILY NON-AGENCY REPORT ^bf 
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Accident Report Fom (Santa Fe Form 810 Standard) 

This report must be filled out for any kind of accident involving 
property, people or the train. The form is delivered at the first 
available point of communication. 
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Santa 

TELEGRAPHIC REPORT OF ACCIDENT 

. _ station 



Stt oihe: sid« for further infoi* 
mation lequirtd, case of hlfh< 
way 01 stiett croiiinc accident. 



19 



. Direction. 



To ACCIDGNT. 

Tinn 

PUce Tine - 

No. of loads tn train No. Empties _ 
Nature and cause of accident 



. Conductor . 



. Date. 



^ SnKineman . 
-Sre#!d 



.Weather. 



. No. Tons. 



. Enjcine Units. 



Did accident occur startinK, stopplDK or when running?. 
It car defective^ . If «o, explain deUlls 



Is main track obstructed?. 



. How lonK take to clear track?. 



What \s position in train of damaged cars?. 
Equipment damaged and derailed: 



iNiTiAi^ 


NUMBKR 1 C0?!7ENTS 


DESriNATlON 


TO WHAT EXTENT DAMAGED 


U 171"" 








1 






! ., , ! 


I 


1 j 




1 




1 




j . 





i 



I 



*fir t i\ p.*r^iviN lonirod or kiUod ' II s... piv.- thi«ir name^. »rtrtr«wsoH and occupation, rxtf^nt of Injury and dlitpoaUlon. Slate 

Mhrlh.-n-s :,ur, p.tNN.M.,:r- 4» »rrsn,.sM Wtush nnn-.. fltli- .iiullm n r-* ,.,Mrr oJ'«-rfr. .^Ute In who»e earn bivdy lo't 

Of lpc;irton :o which THovril .i»ul **\ vtlmm. 



II. Sixnc and position of rrrw *»*rrbcrR. 



12. How Ion? deUyed' _ Turthrr p!»r«.ir«»-r^ •»••• ji..5.,.*ho»«.- 



Conrtuciors, Ennnrmen And 'or Tnclnf Forrrnrr tnO. others mAU.r.c o* tcvxAi-nis by telegraph will use tnis form In every case. 

*1f ^'jif^efu' to ar.^arr aI! aur.tttonv n-*A{! .t»>ov*», 

li nn^mtUInK irport. o-jrrxror* . ' t\ " ^SIVBcIRS and AN.W:.^ - . lo-i-f^os ONLY. 

»hrn r^rnved on printrr. report l>r trani,ferrcd to form SIO * I, • i^o " ^nd nxRe 2. 

"»n<lm'»rv., .1- 1 • a m,r-».- - . ^!.inkN «nd a vipplv o' 5 ^ ^« s>o • nt at .til v'.oh stations. 

^rpnl> ■>'*orntor« mu«t ^-n^ 'M- i ♦o.^f promptly by tflrrraoh. *»n.t t:.*» •^.-lv^tl^: opi-rator miiU deliver without delay. 
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13. Nam* ftMreis of drlvt r of v«bicl«?, 
Ns««t ui aidrttttt of occu^itt^ 



U. UoMtf ■u«htr, mkkt u4 kiii of vtkiclt ? ^ 

U. CiUmil«4 %ff4 of veUcle 

K. Dii v«lilcle ipprosch from rtgfct or Itit tiW> 

17. Cit«it of dtJnaf e to vtkicle? 

11. Dfi tr&lt tUIke vehicle or vektcle ttrlke IrUi? 

If tli« UU«r» sUte where sUuck 

IS. Wit vttw obitnicted for driver? 

20. If obtlnicted, sute bow obstructed 

Jl. StrUfbt Uhck or gufva? 

ii. Wat whittia aounded? ^ W.s enflna b«ll rliclJiC? 

23. What effort made to stop whan II was aeen colHaion uaavotdaMa? 



2d. How brakes applied? 

2$. Show highway crossinc number where so Idtntiaed, oiberwtae show nlle post plus feet Ucattoa 

2$. Kind of crosOnc protection, '*Croasln|; sifn" - "Flashing Light" - "Wig W»g*» - etc. 

27. If other Uiaj> '*Cro^(iinfi was It working? - * . _ , „ , 

20. Dl»lft»c<» o( train Irom ciosaUit when vablcl<» or parnoii firti obsrfved 

29. In c«s« of •witchtiig movemevt, wak crosalog pro(«ctod7 

Stalo where each member of crew sUtloned st time of accident. 



30. For persona witneesing iccldtnt show Informitlon below: 



NAME 



OCCUPATION 



POST*OFPlCe ADDRESS 




Signature 



207 



RDTR No. 263 

Work Train Report (Santa Fe Fonn 957 Standard) 

This is used if the train was involved in track and right-of-way 
maintenance. For example, if the train handled ballast cars, wrecker 
equipment cars, rail cars, etc. It is important to distinguish run 
time, work time, meal time, and idle time. 
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HoH 772 75M 
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WORK TRAIN REPORT 
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* 

Tie Up Sheet (Santa Fe Form 830 Standard ) 

This form is filled out at the terminal point crew dispatcher's 
office. It is not used in all parts of the system. Often the information 
is collected from the conductor and the crew dispatcher fills out the 
form himself. 
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Blue Form (Santa Fe Form 1468 Standard) 

This is a form put out by the dispatcher to the train crew notifying 
them of any movement of cars of excessive width or height ("high-wides") 
that may affect their operation. This will include high-wides on their 
train and any train they may pass. In addition, the form is used to 
notify the train crew of any unusual conditions such as track repair, 
etc. The form is not passed on to anyone by the crew members. It 
is for their reference only. 
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Form 14€8 Std. h<.ii-*.73-«». 

Santa Fe 

NOTICE OF THE MOVEMENT OF CARS OF EXCESS 
WIDTH OR HEIGHT 

19. 

TO CAE _ _ „ _ 

AT : „ _ 



EXTRA _ LEAVING _ _ 

ABOUT . _ M HAS CARS OF EXCESS _ 

MEMBERS OF CREW ARE PROHIBITED FROM RIDING ON SWCH CARS ACCOUNT 
OF INSUFFICIENT CLEARANCE. 



(Trainmaster) 
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APPENDIX B. ANNOTATED BIBLIOGRAPHY OF TASK ANALYSIS REFERENCES 
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1. Applied Science Associates. Handbook for Development of Advanced 
Job Performance Aids (JPA) in Accordance with MIL-J-83302 (USAF) . 
Valencia, Pa.: Applied Science Associates, January 1971. 

This handbook provides guidance in the development of advanced 
Job Performance Aids (JPA) in accordance with MIL-J-83302(USAF) . 
The handbook covers Task Analysis, Procedural i zed Troubleshooting 
Aids, Development of Troubleshooting Decision Aids, Translation 
of JPA into Vietnamese, and Preparation of Practice Exercises. 

2. Ardon, V. The elemental time monitor— A trial marriage between 
electronics and work measurement. Journal of Industrial Engineering, 
1968, 19, 342-347. 

Describes the development and use of the elemental time monitor— 
a device used to aid time and motion analysis. 

3. Artny School of Instructional Technology. How to Conduct a Job 
Analysis and Write a Job Specification. London: Ministry of 
Defense, 1970. 

This guide has been produced as the first part of a more detailed 
investigation into the application of job analysis techniques in 
the Army and has involved a survey of past and present projects 
in the British Armed Services, in the US and Canadian Services, 
and in industry. The aim is to outline methods of job analysis 
and the writing of job specifications which can serve as a basic 
guide to the non-expert. 

4. Autonetics. Film Analysis Techniques for Methods and Measurements 
Autonetics, Anaheim, California, March 1971 (AD 808-463LT 

The report discusses techniques of film analysis that allow 
thorough, accurate, and timely use to be made of methods and 
measurement data gathered through this medium for both the 
industrial engineer and the manager. Particular emphasis is 
placed upon the novel technique of dual camera, syncronized 
filming that provides complete viewing of electronic microscope 
work stations. 

5. Barnes, R. Motion and Time Study: Design and Measurement of Work. 
John Wiley and Sons, New York 1968 (6th Edition). 

Classic text on time and motion study. 



A.' 

215 



ERIC 



RDTR No. 263 



6. Bennett, C. A. Toward empirical, practicable, comprehensive 
task taxonomy. Human Factors . 1971, 13, 229-235. 

Considerable interest has developed in task taxonomy. Rational 
approaches are too simple. Empirical classifications based on 
performance will ultimately be forthcoming. A more readily 
available technique is described and illustrated where judgments 
of task verbs serve as data which are intercorrelated and factor- 
analyzed. In the study, four broad task dimensions were found: 
cognitive, social, procedural, and physical. Major problems in 
task taxonomy include the use of job-oriented rather than worker- 
oriented verbs and the inability to define the level of a task. 
A well -developed task taxonomy would aid both system designers 
and researchers on task performance. 

7. Betke, R. L. Application of behavioral sciences to the practice 
of Industrial Engineering, Journal of Industr ial Engineering . 
1967, 18, 293-298. ^ ^ 

This, article describes an experiment in applying concepts of 
behavioral science to the practice of Industrial Engineering 
to implement a work measurement program. The purpose of 
the program was to control manpower and reduce costs through 
the analysis and measurement of the activities of 700 people 
by using the appropriate engineering techniques such as MTM, 
work sampling, and time study, with the understanding that 
human considerations can mean the difference between success 
and failure. The Industrial Engineers were given training 
to help them develop a behavioral science approach. Results 
of the experiment showed that when the Industrial Engineer 
understands and uses behavioral science concepts, the traditional 
reactions to his efforts are changed, resulting in significant 
benefits for this company. 

8. Boling, R. A Model for Analyzing Systems Involving Sequential 
Crews. Stanford University, September 1969 IAD 693-983). 

A model is described which can be used to analyze the behavior 
of sequential crew systems. Such systems consist of two or more 
crews following one another in a fixed sequence with each crew 
completing a particular task on a unit being constructed, 
repaired, or serviced. The model is useful in those cases 
where crew service times can be approximated by one of the 
family of Erlang distributions. An analysis of the general 
behavior of sequential crew systems is included. 
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9. Bongers, L. Factors Affecting Retrieval of Task-Time Data from 
Human Store, UCLA School of Engineering and Applied Science, 
August 1969, (AD 696-985) 

A methodology for obtaining time estimates from human subjects 
^ was developed which was consistent with current theory and the 

empirical data. The methodology was tested on 20 subjects. 
Subjects were asked to estimate task completion times based 
on their total past experience and to assign a probability of 
occurrence to each time value. The end products were probability 
distributions of task completion times, which were then compared 
with actual task time measurements made by methods and standards 
personnel. Estimated times from when a 'learning curve' correction 
was made. Some variables affecting human judgment of time duration 
were investigated. The need for further research was discussed 
and proposals were outlined. 

10. Brumback, G. and Vincent, J. Factor Analysis of Work Performed 
Data for a Sample of Administrative, Professional, and Scientific 
Positions, Personnel Psychology, 1970, 23, 101-107. 

This article reports on a factor analysis of the work performed 
by Coimiission Corps Officers who occupy a wide range of admin- 
istrative, professional, and scientific positions in the United 
States Public Health Service (USPHS). The findings from this 
study will provide the framework for the eventual development 
of a new officer performance rating instrument. 

r 11. Burger, W., Knowles, W.,Wulfeck, J. Validity of Expert Judgments 

of Performance Time. Human Factors 1970, 12, 503-510. 

An apparatus and a method for validating estimates of performance 
time and reliability against empirical measures of human performance 
time and reliability are described. Measures of performance 
time were obtained on five tasks and were correlated with estimates 
of performance times obtained from eight judges in a previous 
study. Median observed and estimated performance times were 
highly correlated (x = .98). Estimates of maximum performance 
time corresponded to the 95th to 100th percentiles of the observed 
distribution of performance time, but estimates of minimum 
performance time were high and scattered over the lower percentiles. 
The significant validity coefficient suggests the feasibility of 
using estimates of performance time, at least for some simple 
tasks, in system-analytic models when empirical data are lacking 
J and are too expensive to obtain. 
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12. Chowdry, 6. and Christ, C. F. Sample Size in Stopwatch Time 
Study. Journal of Industrial Engineering, 1968, 19, 434-439. 

The object of this research is to compare two methods for 
estimating the number of observations required for determination 
of normal time; the Barnes' method and Krick's method. A criterion 
was developed for choosing betv/een the two methods based on which 
method would result in a normal time closer to the true normal 
time. 

13. Christensen, J. M. Arctic Aerial Navigation: A Method for the 
Analysis of Complex Activities and Its Application to the Job 
of the Arctic Aerial Navigator. Mechanical Engineering, 1949, 
71, 11-16. 

This report describes a method employed in gathering activity 
data under rather unusual and difficult circumstances. The- 
chief merits of the method are simplicity and flexibility of 
application. Data were acquired regarding the following: 

(1) How oftsri each item of equipment was used. 

(2) The amount of time required to obtain the information the 
equipment was designed to supply. 

(3) The general sequence in which operations were performed and 
equipment was used. 

14. Christensen, J. M. A Sampling Technique for Use in Activity 
Analysis. Personnel Psychology 1950, 3, 361-368. 

Employment of sampling principles offered a simple, inexpensive 
and flexible approach to the job analysis type of problem. The 
technique has been used successfully in operational situations 
in the United States Air Force. The technique yielded data from 
which was inferred: (a) the frequency with which specified 
activity elements occur, (b) the proportion of total time de- 
voted to each activity element, and (c) the sequence of activities. 
The analysis and interpretation of such data make possible 
recommendations regarding equipment design and development, 
workplace layout, the duties of crew members, and manning require- 
ments. 

15. Christian, R. W. Work Measurement Today. Factory 1963, 121, 123-8, 

Survey of improvements in time study and work sampling at various 
companies; specific developments announced by leading consultants 
in industrial work measurement. 
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DeGreene, K. Systems Psychology, McGraw-Hill: New York, 1970, 
page 108-112. 

Presents an overview of task analysis; definition, conducting a 
task analysis and task demands analysis. 

DeJong, J. R. The Contribution of Ergonomics to Work Study. 
Ergonomics 1967, 10, 579-588. 

In the course of this work study has come to concern itself more 
and more intensively with all kinds of work systems and, after 
the one-sided stress placed initially on motion study and work 
measurement, has gradually given an increasing measure of 
attention to all systems elements. As is evident, among other 
things, from the textbooks on work study, training course syllabi 
and examination requirements, interest in ergonomics has shown a 
marked increase of recent years. Considering the desirability 
of giving ergonomics the widest possible application, it is 
recommended that this subject be included in all work study 
training courses, with particular emphasis not so much on the 
imparting of knowledge, as on effective ways of putting it into 
practice and on the use that can be made of ergonomics data. 

Dickmann, R. The Use of Functional Job Analysis as an Aid to 
Personnel , Washington, D. C. American Personnel and Guidance 
Association, January 1969. 

Functional Job Analysis (FJA) is based on the premise that every 
job requires a worker to function in relation to Things, Data 
and People (factors) in varying degrees. A level is determined 
for each of the three areas for each worker function. A measure 
of emphasis was developed by assigning percentages to weight each 
factor. The level at which a worker functions in relationship 
with Things, Data and People -together with the weights form a 
functional profile. Highlights of the use of FJA include: (1) 
inexperienced analysts can determine correct functional levels 
and weights easily, and (2) a performance appraisal instrument 
can be developed so ratings are made in direct relationship to 
functional profiles. 

Dumas, N. and Muthard, J. Job Analysis M?thod for Health- 
Related Professions. Journal of Applied Psych ology 1971, 55, 
458-465. 

A method for analyzing work of health personnel was devised and 
applied in a physical therapy service. Procedures for developing 
the special language for describing the tasks performed by 
physical therapists and methods for training observers to prepare 
sequential reports of the ongoing work of staff are presented. 
Observers were able to reliably report the detailed characteristics 
of the tasks in a physical therapy service over an extended period 
of time, implications of the method are discussed. 
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20. Fanna, A. Development of a Taxonomy of Human Performan rpr a 

Review of D escnptive Schemes for Human Task fiehaTi BTr 

Pittsburgh, American Institute for Research, JanuaryT 1969. 

This report reviews a number of schemes designed to describe 
the human behaviors occurring during task performance. The 
purpose of the review was to assess whether such schemes would 
be useful m classifying tasks per se. Included in the review 
were schemes which employed such conceptual units as functions, 
abilities, and overt behaviors. In general, the available 
schemes are hampered by one or more of several factors (a) 
imprecise terms; (b) little measurement capability; (c) lack 
of development of the scheme to a point where it may be readily 

SShl^w,? "Th^ of describing tasks in 

behavioral terms is examined with a final conclusion being 

J^c f J^u .P^^^® appropriately described in 

terms of non-behavioral task characteristics. 

n^?rrjS'/K Mccormick, E. J. The Job Dimensions of "Worker 
Oriented Job Var ab es an d o f Their Attribute Pr ofi'1P<; a<; r ^.pH 
n ? y 1^^^ Positi on Analysis Question naire, lafavptt., TnHi ana , 
occupational Research Center, Purdue University, June 1969. 

IJ^™"^^! designed to investigate the hypothesis that there 
IS some structure underlying the domain of human work, and that 
this structure can be defined in terms of one or more sets of 
job dimensions. The basic approach to the derivation of these 
dimensions involved the characterization of the job activities 
and work situations in behavioral or "worker-oriented" terms 
using a job analysis instrument known as the Position Analysis 
questionnaire (PAQ). Two major data sources were developed and 
5u "dJo''^^ ^" ^^^"'^ of behavioral job elements comprising 
the PAg. Three different multivariate procedures were used to 

c?i;5?r!l-J-^^T?^ 1°^ dimensions. There were noticeable 

similarities between all of the dimensions, and it was concluded 
that there IS a certain structure to the world of work that can 
be Identified. Implications for the use of such dimensions, 
particularly in the synthetic validity context, are noted. 

n^ioK ^',""1^^^^.^-' and Haase, R. A Survey of the Literature 
5 173-194 ^^^^ Technical Positions, Personnel Psychology. 1953, 
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This paper presents a survey of the literature on job analysis of 
technical positions. A technical position is defined as one which 
IS not of professional level, but which requires considerable 
background of knowledge in a rather narrow area, and some know- 
ledge of general principles. Very little work has been published 
dealing with these positions, but there is some indication that 
they are more difficult to rate than are standard factory and office 
joDs. It is concluded that rather thorough study of technical positions 
IS in order and that considerable emphasis must be placed on skills & 
knowledge rather than on supervisory factors. 
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riansoor, E. and Yadin, H. On the Problem of Assently Line Balancing. 
Israel Institute of Technology, Haifa, April 1969 (AD-692-127). 

Assembly line balancing involves the sequencing of jobs and 
their assignment to work stations, according to given precedence 
relations and the work content of each job, in order to minimize 
the maximum work content of the jobs which are assigned to each 
of the stations, that is, to minimize the so-called 'cycle time'. 
There are two approaches: one being to determine the optimal 
cycle time for a given number of stations, and the other, being 
to minimize the number of stations for a given cycle time. 

McCormick, E. J., Jeanneret, P., Mecham, R., A Study of Job 
Characteristics and Job Dimensions as Based on the Position 
Analysis Questionnaire. Lafayette. Indiana: Occupational 
Research Center, Purdue University, June 1969. 

This is the final report of a research project relative to the 
analysis of human work in terms of "worker oriented" or behavioral 
job elements. It was hypothesized that, across the spectrum of 
jobs, there is some underlying "structure" of human work in terms 
of the human behaviors involved. The project was directed toward 
the identification of behavioral job elements and their organiza- 
tion into job dimensions, and the exploration of certain possible 
practical applications of job data based on such job elements 
or dimensions. Principal components analysis procedures were 
used in the analyses of two types of data based on the PAQ. 

These analyses resulted in the identification of reasonably 
satisfying job dimensions, with some of the dimensions derived 
from the two data sets having considerable congruence. Data 
based on the PAQ were used experimentally in the prediction of 
wage and salary rates for a sample of jobs. In addition, the 
PAQ was used as the basis for developing synthetically-derived 
job requirements for a sample of 179 jobs. These were "tested 
against" test data from the U. S. Employment Service for 
corresponding jobs, with distinctly positive results; if data 
based on a larger sample of jobs confirm the present indications, 
it might then be possible to derive a statistical procedure for 
developing job requirements for individual jobs from data based 
on the Position Analysis Questionnaire (PAQ). 
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^'nH^JSJ^o.^-H^-i ''•^^ham, R., The Development 

and Background of the Posit ion Analysis Questionnaire'. 

Larayette, Indiana, Uccupational Research Center, Purdue 
University, June 1969. 

Il;l%nf??;'* ''f with the background and the development of 
the Position Analysis Questionnaire (PAQ), which was used 
rLfi^ K ""^u^^^ analysis instrument in the research program- 
covered by this contract. The PAQ (Form A) used in the 
stucly includes 189 job elements of an essentially "worker- 

w^rr.nHw!J-"'''.*^'^\'^?"^"*^ generally characterizing 
work activities of a behavioral nature (or that have strong 

rSain IcHL!" terms), and elements that characterize 

certain aspects of the context within which human work is performed 
The job elements of the PAQ have been used as the basis fo? 
deriving various sets of job dimensions, and for studies of an 
exp oratory nature that deal with the potential use o) the PAQ 
lln}^it for developing synthetically-derived job attribute 

requirements, and for job evaluation purposes. This particular 
report describes the development of the PAQ, Form a! f?om earlier 
mnHn^fw ""^ instruments, and the more recent development of a 
modified version of the PAQ, Form B. h u. a 
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McKnight, J., Butler, P., and Behringer, R. An Analysis of Skill 
R equirements for np py^.tn ^s of Amphibioii. Air Cushion Vph^•^1p^ flr\ /■c^ 
Alexandria, Virginia, HumRRU, November 1969: ''^"^^'es \RU s/ _ 

lilnh^-^f^''^-^'^^'''?' required in the operation of an 

amphibious Air Cushion Vehicle (ACV) in Army tactical and 

IhTlll'' U?''?"': J^^ ^-esearch involved (a) an analysis of 
(h) Jp^imfn^ r'-*'?':-°P'''*'""9 requirements, and environment, 
Ihit S ^L^L- si^lation experiment. The analysis indicates 
i^hlfo . complicated by (a) an inherently slow 

^nin? ^^sponse in certain control dimensions, (b) a need for 
complex control coordinations in performing certain necessary 

ZZTful^i'''.^'^ '^^^^^'^ sensitivity to various Sspects of 
the natural and man-made environment. 

y.^T'i.l:/"! ! ^ "'/"^^'^''''""^" Informatto'h Processing Approanh. 

Florida; Florida State University , Tech Memo No. 27 , 

Several concepts and techniques used to design computer simulation 
of human performance were used in developing an information 
processing approach to task analysis. This new appToTh was 
compared and contrasted with Gagne's hierarchical task analvsi<^ 
TJnl\ N^^•^5?^hierarchical no? infoKfon proLssfngTnl^^^^^^^^ 
TJi Jt '^.^ *^P'^ °f A hierarchical ^ 

nntifVl T J"^ appropriate where lower ordered skills generate 
positive transfer to higher level skills, while an information 
cnSc^^^r^ ^"'^^'1' "^^'l^'^d where the output of one task 

subskill or operation is required as input for a succeeding operation. 
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Miller, R. B. Sugge stions for Shor t Cut s In Task Analysis 
Procedures. Pittsburgh: American Institute for Research, 
December, 1954* 

This report Is the result of a study Into methods for reducing 
the time and effort expended In task analysis phase preparatory 
to making design recommendations for training devices specifically. 

Moores, B. Ergonom1cs~or Work Study? Appl ied Er gonomics 
1972, 3, 147-154. 

After reviewing the nature of the Ergonomics and Work Study 
disciplines, the author discusses Performance Rating, which 
provides a general target from particular performances, and 
Compensating, Relaxation Allowances, wiiich indicate how much, 
rest is required. He quotes from studies on the efficacy 
of ratings and allowances and discusses the variabilities 
that can arise. 

After examining progress in adopting physiological and psycho- 
logical measurements of work intensity to determining work 
loads, he concludes by considering some of the present 
relationships between Ergonomists and Work Stucly Officers, 
and between them and managements and men. 

Morgan, et al.. Human Engineering Guide to Equipment Design. 
McGraw-Hill, New York, 1963, page 3-13. 

General Introduction to system analysis. Presents various 
modes of presenting task or system analysis data. Discussed 
are functional analysis, decision analysis, activity analysis, 
flow analysis, and job analysis. 

Morsh, J. Job Analysis in the United States Air Force, 
Personnel Psychology, 1964. 17, 7-17. 

Describes the job analysis methods used in the Air Force, 
indicating advantages and disadvantages of each, as well as 
their reliability and validity. 

Morsh, J. E. and Archer, W. B. Procedural Guide for Conducting 

Occupational Surveys in the U. ST Air Force. Lackland 

Texas: Personnel Research Laboratory, PRL-TR-67-11 , September, 



This procedural guide sets forth in detail the procedures for 
collecting, organizing, analyzing, and reporting information 
describing work performed by Air Force officers and airmen. 
Specific steps in the application of the Air Force method of 
job analysis are presented in chronological order. The guide 
has been designed to (a) provide guidance to Air Force and other 
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?h? construct and administer job inventories 

in iv. c"* ? ?bout the Air Force method of 

f^HnH? available only from scattered sources, 

(c) indicate problems found in applying the Air Force method 

solutions, (d) summarize hitherto unreported 
experiences gained during occupational surveys, (e) acquaint 
us ng agencies with the products of occupational surveys! and 
(f) provide briefing material where summary information ^boSt 
the Air Force method is required. urnwtion aoout 

K; R^^uiip^n?;' ''!'^ ^°^!"?' Scalability of Estimated 

156-?60 Journal Applied Psychology, i960, 44, 

Study investigated the, extent to which estimated trait requirements 

by G Umarl V.TTT ' the sense' "rop'oS 

verbal Si'n J fn '.''^ such commonly used requirements as 
verbal ability and motor speed represent undimensional attributes 
on Which jobs can be placed. Interest and personality ?equ rem^nts 

n?1nois:-19%! 1St^"^dI;y^nr"^" ''''''' 

Classic text on time and motion study. Describes the what 
how, and why of time and motion analysis. ' 

. """he Scaling o f Jobs and Job Ta<;k<; in jerms of 
■ Selected Physi c al and Sensory Dimen sions. An-7in-»9fi — 

The general purpose of the stucly was to provide information about 
scaling techniques which could be used for rating work activ?t?L 
or work behaviors. The initial phase was concerne^with t e 

oT asTand'inh^'If''^^ ''''°h' '''''' for'u'sl'ir r t 
job tasks and job titles on certain physical and sensory dimensions 
A later phase was devoted to the construction of j'ob task 

?o"b ?a'l'."V''' 'l'^'' incorporating previously scaled 

job tasks as benchmarks to represent scale levels In a final 
phase, a comparison was made of the relative effectiveness of 
the scales which had been constructed of job task anchSred 
benchmarks as opposed to scales based on numerical ^anchored 
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36. Prien, E. and Ronan, W. Job Analysis: A Review of Research 
Findings. Personnel Psychology 197K 24. 371-3qfi. 

The scope of this review is not limited to the research literature 
dealing with the definitions and measurement of work and of nec- 
essity touches some areas tangential and peripheral to the main 
theme. As such, some of the literature in sociology and anthro- 
pology IS related to the complete understanding of what 
constitutes work in modern society. The review is organized 
into sections covering the historical, cultural, and societal 
etiological determinants of what constitute work. Second, 
the methodological approaches to the analysis of jobs. Third, 
job function taxonomies. The fourth section is concerned with 
the results of research designed to define and analyze jobs in 
contemporary industrial psychology. The final section, five, 
IS devoted to the delineation and examination of the various 
applications of job analysis methods and results and the 
questions remaining to be answered through continuing research. 

37. Rigney, J. and Towne, D. Computer Techniques for Analyzing 

the Microstructure of Serial-Action Work in Industry. Human Factors 
lyoy, II, 113-122. 

Three computer-based techniques for analyzing and simulating 
serial action tasks are described. The first, called BETS, 
measured the efficiency, in terms of expected information, of 
tests made by technicians who were troubleshooting. It computed 
efficiency ratios for a technician's detailed time and motion 
analyses from gross descriptions of serial action tasks and man- 
machine interfaces and computed the time costs of these tasks, 
ine third technique incorporates a general model of the action- 

^JcLv^/"^*"*"^ °^ ^^""^'^^ This program, called 

iflbKbYM, can generate all alternative correct ways to accomplish 
serial -act! on work and can track a subject through the performance 
OT this work. The model includes an anti-goal structure which 
Identifies action sequences leading to catastrophic error. 

38. Singleton, W. T. Techniques for determining the causes of error. 
Applied Ergonomics 1972, 3, 126-131. 

After reviewing attempts to classify errors, emphasising the 
distinction between causes, effects and remedies, also between 
system and human problems, the author considers analytical 
techniques. These include statistical , critical incident and 
Observation methods. Remedies proposed include better displays 
and controls, improved monitoring of performance, and incentives. 
The article concludes with some examples of error research in 
forestry, keyboard operation, and control rooms. 
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Smith, R. and Siege! , A. A multidimensional scaling analysis of 
the job of civil defense director. Journal o f Applied Psychology 
1967, 51, 476-480. ^ ^ 

An examination was performed, through multidimensional analytic 
scaling techniques, of the complex job of the Office of Civil 
Defense (OCD) Director. Three bipolar factors emerged from 
the subsequently factored matrix: (1) internal vs. external 
system maintenance, (2) routine vs. emergency programming, and 
(3) resource use vs. resource evaluation. A fourth factor, 
labeled emergency system integration, was less clear and 
appeared unipolar. It is concluded that multidimensional scaling 
analysis is a practical approach for defining complex jobs. Such 
defining would permit subsequent uni dimensional measurement. The 
factors found may be used for. selection, training, etc. of OCD 
directors. 

Stevens, A. Activity Sampling or Building Sites. Building Research 
Station, Watford, England, May 1969 (AD-692-586) . 

The building research station has been using sampling techniques 
to obtain detailed information on the labor expended on site 
allocated to various categories of work. This involves up to 1000 
recordings being made daily with each recording containing 
several pieces of information. To speed up the work of the 
analysis the station has been developing the use of special 
recording forms which can be read directly into an optical reader. 
After dealing briefly with the practical aspects of the sampling 
technique this paper concentrates on the snags that occurred 
when using these forms in the field and how information obtained 
from the analysis and explains how this is presented by the computer. 

U. S. Department of Labor. Handbook for Analyzing Jobs , Washington, 
D. C. Department of Labor, Manpower Administration, 1972. 

Reference for conducting job analyses according to U. S. Department 
of Labor procedures. Discusses job analysis and its uses, 
concepts, and principles in job analysis and details the procedure, 
including standard form, for conducting a job analysis study- 
including a staffing schedule, organizational and process flow 
charts and the narrative reports. Bulk of the report defines 
Department of Labor terms and codes. 
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U. S. Department of Labor. Task Analysis Inventories: 

A Method for Collecting Job Information. Washington, D. C. 

U. S. Department of Labor, Manpower Administration, 1973. 

The inventories in this publication were developed in accordance 
with the basic criteria established for the analysis of jobs, 
as contained in the Handbook for Analyzing Jobs. They will 
be used as supplementary aids to in-depth job studies and 
will provide an abbreviated method for collecting job analysis 
data in situations where complete job analyses are not required 
or not feasible. They will also provide a tool for job data 
collection by persons who are not trained in job analysis 
techniques. 

Zacks, S. Determination of Optimal Sample Size for Some Work 
Measurement Procedures. International Journal of Production 
Research 1962, 1(4), 43-5T! 

Work measurement procedures for estimation of Ratio-Delay and 
Average Performance Time are reconsidered; statistical models 
corresponding to these procedures are formulated in terms of 
various sources of variation in work production systems; optimum 
number of observations for each relevant time period, and 
optimum number of time periods are derived in terms of sampling 
cost, available budget and required confidence intervals for 
estimates of characteristics being measured. 
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